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This 10-ton semi-trailer 
| 6” by 7 6” wide overall is 
built largely of ‘Duralumin’ 


Group of rope hooks and cleats made in‘ Duralumin’ 
for commercial vehicles of all kinds by John Perks 
& Son (Forgings) Lid. of Lye, Stourbridge. 


‘Duralumin’ extruded section and plate were 
| specified for this robust trailer made by R. A. 

Dyson & Co. Ltd., Liverpool. The light- 
weight construction reduces tyre wear and fuel 

consumption while enabling pay-load to be 
increased. ‘Duralumin’, the best of aluminium 

alloys for all transport work, is only one-third 
| the weight of steel, absorbs shock and cannot 
| rust. 


A selection of hinges, pillars, 
and bolt sections in 
*Duralumin’ for vehicle bodies. 
(Courtesy: John Perks & Son 
( Forgings) Ltd.). 


JAMES BOOTH & COMPANY LIMITED 
ARGYLE STREET WORKS, BIRMINGHAM 7 
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__ international 
The men who control this machine have never M/ race y 


thrilled to the drop of a chequered flag or earned the 


event. But they are continuously playing a vital part in 


applause of a crowd at an International racing f } winner 
helping to win International motor races. =) ) { ¢ | 


On this 18-5 million ft-lbs capacity Inertia Machine Brake 

Liners are subjected, in terms of kinetic energy, to stresses far 

in excess of anything they would have to endure on any race track. 

To us, research is the chief essential of brake liner manufacture. Mintex leadership, 


in fact, is based upon our policy of solving the braking problems of the future before they arise. 


When high performance counts 


MINTEX BRAKE AND CLUTCH LINERS ARE MANUFACTURED BY BRITISH BELTING & ASBESTOS LIMITED, CLECKHEATON, YORKSHIRE 
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Air-operated 
GAUGING 
UNITS 


FOR AUTO-SIZING MACHINE 


Auto-sizing machine-control is the modern technique for the production of high-precision 
components. 
With the Etamic air-operated unit, which is quickly and easily applied to any make of 
grinding machine, savings in production time up to 50°/, can be secured, with the complete 
elimination of rejects regardless of tolerance. 


The Etamic unit automatically controls the machine 
in relation to the size of the component, allows for 
dwell or slow finishing cut, and automatically retracts 
the grinding wheel. Size-control is unaffected by 
wheel wear or age of the machine. 


Etamic units are designed to permit traverse grind- 
ing; they are extremely robust yet of high measuring 
sensitivity; and can be used economically for single 
components or small batches. 


ETAMIC Crankshaft Caliper on LANDIS grinding machine. 


FACTORED MACHINE DIVISION, FLETCHAMSTEAD HIGHWAY, COVENTRY 
Telephone: Coventry 40361 


415716 
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OR WRENCH TIGHT 


A calibrated wrench shows us that Unbrako socket screws will stand far greater 


torsional strain than other screws of the same size without distorting or breaking. 
Higher predetermined tightening torques can therefore be applied on assembly 
with subsequent assurance of increased resistance to slackening, and safety 
under conditions of dynamic loading. 

This is just one more link in the production 


chain from research to final approval of the 


UNBRAKO SCREWS COST LESS THAN TROUBLE 


finished screw, which ensures that Unbrako 


screws will give unsurpassed service life. 


UNBRAKO SOCKET SCREW CO. LTD. COVENTRY 
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THE PRESENT DAY BRAKE PROBLEM 
1 To give the maximum retarding power and fade resistance. 
2 To obtain the highest possible stability. 


3 To lessen the required pedal pressure, without overmuch 
dependence on servo action. 


THE SOLUTION: The Lockheed Brakemaster 


The use of trailing and leading shoes compensates for variations in coefficient, 
giving great stability. In the front brakes, which do two-thirds of the work, the 
braking effort from the trailing shoe is made to equal that from the self-energising 
leading shoe, by actuating it with a proportionately larger piston, so that both 
shoes do equal work and their linings wear equally. The rear brakes follow 
previous Lockheed practice, except that both they and the front brakes have new 
and highly efficient self-adjusters. 

The servo is a simple vacuum booster based upon the extensive Lockheed ex- 
perience of the type. In the event of engine stoppage, the hydraulic system functions 
in the usual way but with a somewhat increased pedal pressure. 

The Lockheed ‘Brakemaster’ system has been chosen for the 2-4 litre Jaguar after 
exhaustive tests. 


AUTOMOTIVE PRODUCTS COMPANY LTD., LEAMINGTON SPA, ENGLAND 


Fully patented 
LOCKHEED: Regd. Trade Mark 
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Especially developed to suit the requirements of the 
ordinary British motor car, the Manumatic trans- 
mission system provides an efficient two pedal control 
and yet without needing any major alterations in the 
existing design. Used in conjunction with a normal 
synchromesh box, the Manumatic system incorporates 
an adaptation of the standard Borg & Beck clutch, 
with a tell-tale contact which, by operating simple 
servo units, operates the clutch and throttle to provide 


wos 


perfect shockless changes. 
It is the ideal transmission for the 
British type of car and British roads. 


Fitted on the new 
Armstrong Siddeley Sapphire 236. 


AUTOMOTIVE PRODUCTS COMPANY LIMITED 
LEAMINGTON SPA, ENGLAND 


Fully patented 


REGO TRADE MARK 
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Borg & Beck clutches have gained their outstanding 


popularity by their constant development and con- 
tinual refining of design. The recently incorporated 
strap-drive has proved so successful that it has been 
applied to a new range of clutches. 


The Borg & Beck 8” and 9” A.S. Type Strap Drive twin-disc and single- 
disc clutches are designed specifically to cover a range of high performance 
engines. The torque range catered for by this series of clutches varies 
from 100 Ib./ft. max. for the 8” single, to 300 lb./ft. for the 9” twin. These 
figures relate to normal passenger car applications with maximum speeds 


of 9,000 r.p.m. in the case of the 8” and 8,000 r.p.m. for the 9” size. 


The drive to the pressure plate is taken by a series of tangential 
straps in the characteristic Borg & Beck manner; these give a 
silent drive, low frictional losses, and a high and consistent standard 
of balance in the clutch as a whole. Either a carbon or a ball-bearing 


release mechanism may be used. 
There is in addition a full range of Borg & Beck ‘A’ type clutches, 


BORG & BECK COMPANY LIMITED 
LEAMINGTON SPA, ENGLAND 


Fully Patented 


Regd. Trade Mark: Borg & Beck 


BALL-JOINT 
SUSPENSION 


Outstanding 


clean-up 


in front suspension, 


Combining 
steering 
swivel 
with 
articulation 
of the LE.S. linkage. 


Thompson 


Fully Patented 


) l EAMINGTON S| A I GL. D 


é 
| 
| PER FECT OIL FILTER 
The Purolato, Micronic» filter has 
and °ilproog With a Plastic. 
4 impregnated texture Carefully = 
©Ontrolled £0 arrese the abrasive 
Particles With its altogether | 
€XCeptiona] area the Purolator is 4 
| the Most elective filter available, a 
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Desoutter G.2 
ELECTRIC DRILL 


Have you ever had to drill {” or 
\” holes through steel with a portable 
electric drill ? You push like mad and 
get nowhere. But suppose you had 


~ a drill with a two-speed gearbox — you 


could first of all put a small drill through at 

high speed, and then change to low speed and open 
up with the big drill. You’d gallop through — just 
like the Lancers! ‘All very well’, you say, ‘ but who 
makes a drill with a two-speed gearbox ?? Who ? 
D’you want to send our Managing Director into 

a double reverse turn ? Desoutter, of course ! 

We will give you a free demonstration of G.2 at 
your works, or, if we approve of you, you can 


partner one unchaperoned for the rest of the Season. 


DESOUTTER BROTHERS, LTD., THE HYDE, HENDON, NW.9 ~ TELEPHONE: COLINDALE 6346 (5 LINES) TELEGRAMS DESPNUCO, HYDE, LONDON 
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The SPE-A series of injection pumps were developed 
to meet the spec ific needs of users of small, high- 
speed diesel engines, Experience has shown them to 
be admirably suitable for such diverse applications 
as farm tractors, marine and industrial engines, and 
road transport of every description, Here are some 


of their exclusive features ;— 


@ Exclusive Simms pump elements give maximum 


resistance to wear from dirty or badly filtered fuel. 


Teleph« me: 


PERFECTION 


the SIMMS fuel injection pump specially designed to meet your need 


Latest Simms patent G.P, pneumatic governor 
ensures Consistent performance at all speeds with a 
steady idling and closely controlled run out, 

®@ Large diameter stiff camshaft withstands the 
higher operating pressures of modern conditions. 

®@ New method of adjustment simplifies calibration 
and reduces backlash. 

® Pump body is split horizontally into two halves 


to facilitate internal accessibility, 


@ ;, 4.and 6 cylinder models available, 


Fuel injection, lighting and starting equipment 


S MOTOR UNITS LIMITED 


OAK LANE, EAST FINCHLEY, LONDON, N.7 


HINchley 2262 (20 lines) 
Telegrams: Simotunit, East Finch, London, N.7 
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TRACE MAAK 


PISTONS 


PISTON RINGS 
CYLINDER LINERS 
VALVE SEAT INSERTS 
VALVE GUIDES 
TAPPETS ETC. 
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SAYNER 10 Telephone: LEEDS 29466 
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American Braking 


Systems 


MANUFACTURED UNDER LICENCE 


For overseas markets—systems which are 
backed by a world-wide organisation for 
servicing and spares. 


Clayton Dewandre are now producing this 
up-to-the-minute range of American 
equipment for all types of vehicles in 
addition tu their own world-renowned 
Vacuum and Air Pressure Braking systems. 


MANUFACTURED IN ENGLAND BY: 


CLAYTON DEWANDRE co.17o. 


LINCOLN + ENGLAND + PHONE: 11305-9 
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Leyland 
now fit 
(apasco 


non-iade 
moulded 


brake linings 
three 


famous 
chassis 


THE CAPE ASBESTOS CO. LTD 114.116 Park Street 
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When formulating Ball and Roller 
Bearing mountings 
submit them in 


confidence to 
our Technical Department 


Ransome & Marles Bearing Co. Ltd 
Newark-on-Trent, England 


Please give full information and a drawing or sketch if possible: 

1 Describe the machine and the exact location and/or function of the 
proposed bearing mounting. 

2 State the speed of the rotating parts with journal and thrust loads. 
Say if these fluctuate and how much. Give h.p. and drive details if 
loads are not known. 

3 Describe working conditions—temperatures, wet or dry conditions, 
duration of duty and any other relevant features. 
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THE TORCH OF INDUSTRY. 


Roadstones Ltd. of Dublin are using the Argonaut welding process 
A E, WELDIN to fabricate lightweight, yet sturdy light alloy bodies for their 


fleet of heavy vehicles engaged in the carriage of gravel, ballast 


etc. Argonaut has resulted in considerable weight saving over 
WITH ARGONA UT the conventional riveted body, and in increased strength as 
well. Fabrication time is also reduced, Registered pay load is 


approximately 16 tons. 
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‘The ‘D’ type Jaguar is one of the fastest production sports cars in 
the world, and is derived from the world famous ‘C’ type which 
twice won at Le Mans in four years as well as winning the 12 hour 
race at Rheims on two consecutive occasions. The ‘ D’ type engine 
is basically the world famous XK engine which is the standard 
power unit for all Jaguar models. In ‘ D’ type form the XK engine 
develops 285 b.h.p. at §7§0 r.p.m. 

Jaguar Development Engineers have been continually improving the 
design, and recently have decided to use the heat-resisting alloy, 
Nimonic 90, for the exhaust valves of the ‘D’ type engine. 
Nimonic 90 is one of the Nimonic Series of high-temperature alloys 
produced originally for operation in aircraft gas turbines, and now 
finding increasing uses in industry where resistance to creep, fatigue 
and high-temperature oxidation is required. 


> HENRY WIGGIN & COMPANY LTD. 


JAGUAR 


HIGH 
TEMPERATURES 
GALL FOR 


NIMONIC 
ALLOYS 


*NIMONIC’ is a Registered Trade Mark 


WIGGIN STREET - BIRMINGHAM 16 
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MADE BY THE PIONEERS 
IN PRECISION 
STEFRING 
GEARS 


EFFORTLESS 
STEERING AND 
GREAT DURABILITY 


Hardened cam and roller, 


Tapered roller bearings (with detachable 
cones on the larger sizes), 
Double bearing support to rocker shaft. 


End-location adjustable. 
THE ‘MARLES’ 


DOUBLE-ROLLER 
GEAR, made in a 
range of sizes 


Larger angular movement. 

Very compact box, 

For fore-and-aft or transverse layout. 
covering every type 'runnion or spigot mounting alternative 


of chassis. on heavy types. 


Fi BETTER ROADS 
FOR 

BETTER LIVING 


= \ 
one 


ADAMANT 
ENGINEERING CO. LTD., DALLOW ROAD, LUTON 


Sole proprietors of the Marles Steering Company Ltd. 
Telephone: LUTON 2662 (4 lines) Telegrams: ADAMANT, PHONE, LUTON 
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the story of 
tips and tools 


NO. 7 IN A SERIES: MICROSCOPI( XAMINATION 


To make sure that the size of the carbide grains and distribution of the cobalt binding 
metal is exactly right for the high efficiency of Cutanit tips and tools, metallographic 
examination is carried out. Carefully checked by this means, also, is the carbon content of 
the material from which Cutanit is made —the content must be exact if the finished tip 
is to line up to the Cutanit reputation for high precision work over a very long period, 


876 
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WM JESSOP JJ SAVILLE COLTD 
Enquiries to: SMALL TOOL WORKS PORTLAND STREET SHEFFIELD 6 


O/L and PETROL 


. CASKET MATERIALS 


DISTRIBUTORS OF MATERIAL 
IN BULK FOR CT. BRITAIN 
J.A.NORDBERCG LTD 
17) QUEEN VICTORIA ST., 
LONDON. 
E.c4 


Tel:Central 9678 


FOREIGN & COLONIAL 
ENQUIRIES TO 
H.JACKSON LTD 


OAKENCLOUCH, CARSTANG 
Nr.PRESTON'’ 
LANCS. 
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GEORGE ANGUS & Co [fp (lo 


NEWCASTLE UPON TYNE, 6.- 
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Ley’s ‘Black Heart’ malleable castings 

have a high resistance to impact, yet are 

practically free from limitations as to shape. 

This ‘castability’ brings a double advantage : 

first, the parts can be more effectively shaped for their 
ultimate purpose ; second, this freedom from limitations 
generally means that less metal has to be removed. 
Coupled with the easy machinability of Ley’s ‘Black Heart’, 
these factors are a great manufacturing asset, moreover the 
finished part is better suited to its duties. 

The illustrations show, actual size, the front hub of a popular car, 
made from Ley’s ‘Black Heart’, completely machined. 


LEY’S MALLEABLE CASTINGS CO. LTD., DERBY. TELEPHONE: DERBY 45671 


STRENGTH RIGIDIT 


We offer designers the full collaboration of our engineers, . 


COMPFISeS 


RICHARD THOMAS & BALDWINS LTD 


and 
THE STEEL COMPANY OF WALES LTD 
and _ its output of 


STEEL SHEETS & TINPLATE 


is the largest in Europe 


JOINT SALES ORGANIZATIONS FOR FLAT-ROLLED MILD STEEL PRODUCTS: 


RTSC HOME SALES LTD and RTSC EXPORTS LTD 
RTSC HOUSE PARK STREET LONDON WI 


Telephone: MAYFA 


(Home Sales) MAYFAIR 6751 (Export Sales) 


“This is a job for Coopers” 


And itis in the design stage when the COOPER technicians can 
be of the greatest assistance. It is their business to know all 
there is to know about Filters and Strainers. They are prepared 
to design and manufacture to your own specific requirements. 


COOPERS engineers 


are available for 
consultation at all 
times. S 


STRAINERS FILTERS GASKETS WASHERS 
LAMINATED SHIMS PRESSWORK 


COOPERS MECHANICAL JOINTS LTD., LLANFOIST WORKS, ABERGAVENNY Telephone: 550 


23 
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ROLLING MILLS 
whlished 1846 
EY SHEFFIELD 
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C.v. COIL 
SUSPENSION 
SPRINGS 


HEAD OFFICE & SPRINGBOK WORKS WATERLOO RD, CRICKLEWOOD LONDON 
| Telephone GLADSTONE Bramth xchange) 


sone from centre'ess ground track detection Shot Peening 
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At the next corner, or the next-but-one, our 
lady driver will turn to the right (or will it be the 
left?) taking steel with her in a multitude of forms. 
Body work, chassis, engine, the wheel she holds, the foot 
pedals she sometimes uses and many other components 
are made from steel—more often than not, Steel by LEE. 
Our daily output of cold rolled strip, bright drawn bars 
and “Trubrite” stainless steel feed the production lines 
of leading automobile, motor cycle, and bicycle 
manufacturers. Limited only by the fields in which 
steel is used, LEE'S products feature extensively in 
well-known domestic appliances, cutlery, and kitchen 
equipment manufacture, shipbuilding yards and 
aircraft plants, etc., to name but a few. A word 
out steel with LEE of SHEFFIELD will be a 
o the right. 


of Shefficld 


ARTS Be SONS LIMITED 


HEAD OFFICE AND WORKS: TRUBRITE STEEL NEAR SHEFFIELD 
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Yes... anid are the facts 


completed service on ory. During this 
cremendous MO attention wha: vcr and examination 
owed Wear was infnitesim 
C.A.Y, OF this Outstanding proud because 
it OF patient development 
‘They have planned obicctive in production of 
the governor for highs ese! engines. 
The tacget set quarter of tiles 
lay, many pydraulic governors 

would give better tdiing, 
and would be mon 


ceeded this mileage, 
\vdraulic system 


ah 


jadrements, 


response 
adapted to varying 
0 be proved that it would maintai 
rformance almost indefinitely— 

and now this has been done! 


AP, 114-780 
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In the Austin Healey. i 
AS IN EVERY BRITISH SPORTS CAR 


... you'll see VYBAK 
Flexible Clear Sheet 


This Austin Healey, like every British sports car, has a rear 


window of VyBAK Flexible Clear Sheet because it means clearer, 


wider vision. The large rear window is possible because VYBAK 


Flexible Clear Sheet folds or rolls with the hood, without 


cracking, crazing or marking in any way. It is tough, long lasting, 


resistant to warping and discoloration, with a high polish to 


match the splendid finish of the car. VyBaK Flexible Clear Sheet, 


which is also used for sports car side-screens is obtainable in 


several thicknesses. Please write for samples and further details. 


BAKELITE LIMITED 
12-18 Grosvenor Gardens, London, S.W.1. phone: SLOane o898 | Flexible Clear 


Vybak Products include: Vybak rigid and flea f mpounds 
Vybak calendered eet 


for moulding and extrusion , 
Vy bak flexible pressed sheet — coloured and trar 
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productive 


use more 


an any other brand 


MIT 
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Plan your 
future models 


AC OIL FILTERS AC SPARK PLUGS 


AC AIR CLEANERS AND 


SILENCERS 
AC FUEL PUMPS 


AC INSTRUMENTS 


VIRTUALLY EVERY BRITISH CAR has one or more 
AC Components designed into it on the drawing- 
board. We'll gladly help you plan a new design or 
modify an existing one. 

Write to: 


NERAL MOTORS LTD., DUNSTABLE, BEDS. 
Broadgate House, Coventry. Telephone: Coventry 40491 i: 
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every point of 
better tools 


"REAMERS - MILLING CUTIERS 
SERRATED BLADE MILLING 
CARBIDE LATHE SS 
ALL TYPES OF SCREW 


METAL-CUTTING SAWS ENGINEERS’ 


OP MEL RY PES. 


“INSTO '’ SEGMENTAL TYPE CIRCULAR 


> 


FILES AND SAW FILES - TWIST DRILL 


POINT SHARPENING MACHINES. 


SPEEDICUT WORKS, CARLISLE STREET EAST, 
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over 
SOLEX 


carburettors 


were built the 
last months 


SOLEX LTD) 223/231 MARYLEBONE ROAD LONDON NW: 


AUTOMOBILE ENGINEER, November 23, 1955 


4 
> 
> 
7 > 
: > 
4 
4 
4 
; 
4 
4 
; 
4 
4 
| 


HERBERT 


PREOPTIVE ue to speed changing. 


A masterpiece of modern capstan lathe 
design, incorporating every refinement for 
production, accuracy, durability and ease 
of operation. 


Speeds changed instantly, even when 
tools are cutting, by pressing a button. 


Bed-ways and other wearing surfaces are 
treated by our Flamard process to maintain 
original alignments almost indefinitely. 


Hand or power chucking for both chuck 
work and bar work. 


Maximum swing 154" 
Toggle chuck admits 
bars up to 2’ 


Speed range  32—1500 r.p.m. 
or 21—1000 r.p.m. 


Full particulars on request 
from:—Head Works. 
‘Phone; 88781, 


ALFRED HERBERT LTD * COVENTRY 
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Only the diesel-electric power of Coles gives that smooth, exact control vital to precision handling 


Power from the Coles diesel-electric transmission makes possible 


high speed in the most accurate handling. Slow creeping speeds ensure 
exact positioning when required, whilst fast acceleration and high 
maximum speeds make for big daily output. ; 

Coles move quickly from job to job, manoeuvre easily in crowded 
areas and carry loads to and from storage sheds, passing easily through 
low doorways and stacking to exceptional heights. 

In-built automatic safety controls protect men and loads from 
accident and ensure that every job you give the Coles will be carried 
out quickly and safely. 


THE NAME THAT CARRIES WEICHT 


Designed, manufactured and marketed by:— 
STEELS ENGINEERING PRODUCTS LTD. 


CROWN WORKS, SUNDERLAND, CO. DURHAM. Tel Sunderland 56281 (10 lines). Grams: Steel, Sunderland. SALES & SERVICE: BIRMINGHAM: 39 Thorp 
Street, 5. GLASGOW, 255 Bath Street, LONDON: 6 Avoomore Road, W.14. MANCHESTER: 153 Oxford Road, 13. NEWCASTLE: Brunswick House, Brunswick Place, 
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boot lids on many of today’s cars open upwards for ease of access; consequently they have 
to be lifted and retained. The mechanism shown in this drawing combines the functions of 


hinge and support ; strong springs carry most of the weight of the lid and the leverage is such 


that it is firmly held at the top of its travel but may be easily pulled down. The motor industry 
looks to Wilmot Breeden for mechanisms of this kind to make today’s, and tomorrow's, cars 


more convenient and efficient. 


BREEDEN LTD BIRMINGHAM LONDON MANCHESTER GLASGOW MELBOURNE 
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Layrub transmission is being adopted more 
and more by the leading commercial and 
passenger vehicle manufacturers for fan drives 


and main drive. The well-known shock absorbing 


characteristics of Layrub easing the strain on the rest of 


the transmission. The Layrub system employs rubber 
trunnion blocks as the main driving elements. There are no 
metal-to-metal contacts, no lubrication, therefore little or no 
maintenance. Our latest catalogue will be gladly 


sent to you on request. 


LAYCOCK ENGINEERING LTD. 
SHEFFIELD 86 
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choose HARPER CASTINGS 


Harpers supply the grey iron body 
castings for the Zenith Stromberg type 
carburetter which is fitted to such 
famous cars as the Humber, Sunbeam- 
Talbot and Austin Sheerline. 

The requirements are consistent 
accuracy, freedom from porosity or 
defect, strength and high surface finish 
—all found in Harper Castings. 


Harper quality covers iron cast- a ARI Fr R 


ings, and also metal pressings, 


machining, enamelling and other 
finishes and sub-assembly work. 


JOHN HARPER & CO. LTD. JOHN HARPER (MEEHANITE) LTD. 
ALBION WORKS Phone: WILLENHALL 124 (5 lines) Grams: HARPERS, WILLENHALL WILLENHALL 


LONDON OFFICE: SEAFORTH PLACE, 57, BUCKINGHAM GATE, LONDON S.W.1_ Tel.: TATE GALLERY 0286 
389 
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are in widespread use for testing all kinds 
of prime movers. They operate upon the 
Eddy-Current principle and with the elec- 
tronic control normally employed, very 
desirable torque-speed characteristics are 
provided. 


AUTOMOBILE ENGINEER, November 23, 1955 


4 
y wh | 
“Ne 
os, 
HEENAN & FROUDE LTD WORCESTER ENGLAND 
40 


Next time you require a 


workshop 


comparator, 


geta Solex 


Capacity o~§4. Range ‘oot 5" 12,000 


or*0060" at x 4,000 max, (ona 


** machining approach scale), 


Comparator complete with grooved 
table, 10M unit, Control Jet and scale 


ready for connection to any Solex Air 


Controller at L4¢ os. od each 
Lapped table, Ven table, and special 


work rests can also he supplied 
DELIVERY 7DAYSEROM RECLIPT OF ORDER, 


SOLEX (GAUGES) LTD 


FOR A COMPLETE RANGE OF THE FINEST AIR-OPERATED GAUGES 
SOLEX — THE PIONEERS OF AIR) GAUGING 


72 CHISWICK HIGH ROAD, LONDON, W.4 TELEPHONE CHISWICK 48165 
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COMPLETE UNITS TO CUT COSTS & SPEED ASSEMBLY 


SPRING 


NCENTRATED PRESSURE 


Patent application 6907/48 


Proved in service, the Silentbloc-Harris Con- 
centrated Pressure Spring Shackle is now a 
standard fitting on a number of popular 
production cars. 

If one of the range of sizes available does not 
fit in with your layout we will be glad to design 


DESIGNERS AND a complete shackle unit for you. 


MANUFACTURERS OF 
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IIlustration by courtesy of 
Siemens Brothers & Co. Ltd. 


970 This type of 2% Carbon 14% Chrome Steel is recommended for the highest duty work 
possessing the desired properties of deep hardening, a high resistance to abrasion together with the 
minimum amount of distortion in hardening. It also has the ability to withstand drawing in tempering 
after hardening over a much wider range of temperature than is normally permissible with standard 
alloy tool steel types. We also supply K. E. 961 14%, Carbon 14% Chrome Steel in cases where 
increased toughness is desired at the expense of a slight reduction in hardness. 


595 A finely made type of Oil-Hardening Alloy Tool Steel, hard, durable and of excellent 
torsional properties in the hardened and tempered state and possessing low distortion values. 
Eminently suitable for Cut-Thread Taps, Reamers, Gauges, End Mills, Broaches, Press Tools etc. 


672 The original universally known “Blue Line Die Steel’. An excellent oil-hardening low 
distortion General Tool room quality. 


637 A low temperature oil-hardening, non-shrinking quality possessing all those desirable 
features of a first grade tool steel. 


All K.E. Tool Steels are supplied in the (KAY Sy E R jE L LI Sy 0 Ni) & C oO ’ LT D.) 


annealed condition, carefully controlled 
both with regard to temperature and 


osph der th ost bl 
CARLISLE STEEL WORKS SHEFFIELD ESTABLISHED 1625 
London Stock Warehouse: 


4, Pembridge Mews, Notting Hill Gate, W.11. Tel: KEN. 9062/3 
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Pollard Bearings Limited 


also manufacture Ball, Roller 

and Thrust bearings (Cat. 
BRT/1053). Solid and Flexible Roller 
bearings (Cat. RFX) Transmission 
Equipment and Plummer 

Blocks (Cat. T.R.27/2) Self-Lube 
Plummer Blocks (Cat. SL/2/55) Automobile 
and Tractor Replacements 

(Cat. BRM/54) Clutch Withdrawal 
Bearings (Cat. CWFP/54). Max 

Load Roller Bearings 


(Cat. MAX/55). 


Spindle 


HEAD OFFICE: P.O. BOX 9, KNOTTINGLEY, YORKSHIRE 


PELE: KNOTTINGLEY 320 (5 LINES). GRAMS: ‘BALBEARING’ KNOTTINGLEY 


LONDON OFFICE: 6 ST. JAMES’ PLACE, S.W.1 


rELE: HYDE PARK 9248/9 


[AN POLLARD BEARINGS LTD 11035 BEAVER HALL HILL, MONTREAI 


PO 1102A 
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) PRODUCTIVITY 


safety 


balancer 


SIZES 20B 30B 40B 


Safety Balancers are indispensable 


where tools must be within 


of easy reach of the operator. No 


time is wasted, and both hands 


Time and effort 


are free to operate the tool. 


are cut to a minimum, 


Send for leaflet W.P.2 
R27 


BALANCERS 
DRILLS - GRINDERS + IMPACT WRENCHES 


ROTARY SANDERS + RIGHT ANGLE NUT SETTERS 
RIGHT ANGLE DRILLS 


ARMSTRONG WHITWORTH & CO (Pneumatic Tools) LTD 


Main Sales Office: 40 BROADWAY WESTMINSTER LONDON SWI 
Cable Address: ARMWHITOOL SOWEST LONDON Phone: WHitehall 5944 


Works: TYNEMOUTH ENGLAND Phone: NORTH SHIELDS 3iII Grams: ARMWHITOOL TYNEMOUTH 
1693 
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SMETHWICK DROP FORGINGS LTD - SMETHWICK & KIDDERMINSTER ENGLAND 
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A Nation-Wide Chain of 
Depots To Serve You 


BELFAST 28967 
BIRMINGHAM § Midland 4659 
BLACKBURN 654/ 

BRISTOL 272/4 

CARDIFF 27026 

CARLISLE 2/549 

CHESTER 2/280 

COVENTRY 649/4 

DUNDEE 

EDINBURGH 1 Central 4234 
GLASGOW C2 Central 4595 
HULL Central 52072 

IPSWICH #023 

LEEDS 3 20664/5 

LEYTON Leytonstone 6068 
LIVERPOOL Royal 5202 
MANCHESTER 3 Blackfriars 0596 


NEWCASTLE-ON-TYNE 2 
27142 and 27942 


NOTTINGHAM 43646 
SHEFFIELD I 25529 
SOUTHAMPTON 7/276 
STOKE-ON-TRENT 4402/ 
WIMBLEDON 4244/9 


Republic of Ireland 
DUBLIN, 35 Westland Row 66597 


Get the WOVEN-or-MOLDED question sorted out 


Fit 


SMALL 


London Offi 


There’s more to this braking business than just a liner en- 
gaging a shoe... much more. Some braking systems 
require woven liners; others need molded ones. Fit the 
wrong type, or even the wrong quality of the right type, 
and troubles (grab among them) can start. So it’s expert 
knowledge and a really comprehensive range of liners 
that are needed. That’s where Small & Parkes come in. 
They supply both... a full range of the famous DON 
woven and molded liners, and the expert “know-how’ of 
their depot staffs throughout the country. 

Make full use of this service. 


to be sure! 
SRAKE LINERS 


The best of Woven and Molded 


& PARKES LTD - HENDHAM VALE WORKS - MANCHESTER 9 


¢ 76 Victoria treet, S.W.1 


Makers of the DON-FLEX”™ (patent) Clutch Dise 
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used for the rapid production 
of this cast iron Crankcase 

for the Commer T, S. 3. diesel 
power unit. In the unmachined 
state it weighs no more than 
284 Ibs. The design has 
eliminated masses of power 
wasting metal and has 
produced a lighter and more 
compact engine with greatly 
improved power weight ratio. 


FINE ENGINE 


=, 


CASTING 


DARTMOUTH AUTO CAS’ GS LIMITED 


Smethwick 40 1 ham 
High Duty fronfou 
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Part of a group of Asquith Rotary 
Transfer Machines drilling, 
reaming and tapping exhaust 
manifolds 


Photograph by courtesy of 
Humber Ltd., Coventry 


Higher output at less cost is the aim of all manufacturers designed and manufactured to suit individual component 


in the metalworking industry, and in many cases this requirements 
has been achieved by the installation of Asquith drilling, If you are interested in automation, let us have details 
tapping, and reaming machines. This equipment is of your manufactures. We can probably help you. 


WILLIAM ASQUITH LTD., HALIFAX, ENG. 


Sales & Service for... DRUMMOND-ASQUITH . « « the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 


"Phone: Midiand 3431 (7 lines) Also at LONDON : ‘Phone Trafalgar 7224 (3 lines) and GLASGOW: ‘Phone Central 3411 
Anderson 
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12,924 Spire Parts are used in the 


assembly of every Bristol ‘ Britannia ’— for several 


very good reasons. Spire Fasteners reduce the weight 


of materials used by as much as half. And they substantially 


cut labour costs by doing away with difficult and expensive 


operations, especially in blind assembly work. In other words, 


they save weight, time and money. 


Over 9,000 of these Spire Parts used on the Britannia are 


SFP Fixes for securing the fibreglass insulation. Other important 


applications include: SNU Nuts for securing electrical components 


and terminal blocks ; SCL Clips for securing mouldings to 


window surrounds; and SRV Spring Latches (illustrated) for 


securing the floor inspection hatches. All these jobs, and 


many others besides, can be done faster, cheaper 


and better by Spire. 


Enquiries to 


pee? nu SIMMONDS AEROCESSORIES LTD. 


Byron House, 7-6-9 St. James's Street, London, $.W.! 


( 
. | Head Office and Works: Treforest, Pontypridd, Glamorgan 
Also BIRMINGHAM STOCKHOLM, COPENHAGEN, MELBOURNE, SYDNEY, 
LL Sj 


JOHANNESBURG AMSTERDAM, MILAN & NEW YORK 


A MEMBER OF THE FIRTH CLEVELAND GROUP 


FS 


RC 395 
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For compact, flexible, unfailing 


Where space is a limiting design factor and the requirement 
is for a unit which is capable of producing power out of all 
proportion to its small size—in a great many cases the 
solution is to install a Plessey High Pressure Hydraulic 
Pump. Current applications of this pump in heavy duty 
agricultural and engineering equipment are as varied as 
they are numerous—and if the day-to-day increase in new 
users is any guide, there is a wealth of possibility for the 


Plessey Hydraulic Pump in industry as a whole. 


These important products... 


BOOK PRESSES - BRAKE SYSTEMS ~- DIESEL AND GAS TURBINE ENGINES 
EARTH MOVING EQUIPMENT - SAUSAGE MAKING MACHINES 

TRACTORS - CEMENT MIXERS - CRANES - METAL DRAWING MACHINES 
MACHINE TOOLS - INJECTION MOULDING MACHINES 


fit Plessey HYDRAULIC PUMPS) 


If you have a problem which involves hydraulic power, get in touch with Plessey — 
they may well be able to provide the answer — simply, efficiently and economically. 


The Plessey Company Limited ~- Ilford - Essex 
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Three large rear axles 


These illustrations show three interesting axles equipped with Timken tapered-roller 
bearings. Below, at left, the axle of the A.E.C. ‘Reliance’ and ‘Monocoach’. The two 
other views relate to the Kirkstall 24-ton twin-axle bogie. In this, the drive is taken 
first to a ‘ third differential ’ balancing the drive between the first and second axle. One 
sun wheel of this differential gear drives the hollow hypoid pinion of the first axle, 
the other drives a shaft passing through this pinion to a universal shaft at the rear of 
the first axle and driving the hypoid pinion of the second axle, each axie of course having 
its own differential. 

Advantage is taken of the offset, characteristic of the hypoid drive, to take the sun wheel 
shaft over the axle shaft, giving a neat solution to an old problem. 

The use of standard and steep-angle Timken bearings is self-explanatory. 


MADE IN ENGLAND 


tapered-roller bearings 


BRITISH TIMKEN LTD., DUSTON, NORTHAMPTON (HEAD OFFICE); AND BIRMINGHAM 


SUBS! 


Telephone: Northampton 49218 Telex No. 31-620 Telegrams: Britimken Northampton 


rrungham 


JARY MP AN er Bearings Cor olverhampton ier 


Telex 


SS 
shown 


Close limit 
forging... 


MoS, 


S 


Omes Limited, specialists in precision stamp- 
ings for the automobile and aircraft industries, 
have been regular and enthusiastic users of 

‘dag’ dispersions for many years. 

z Recently Omes tested ‘dag’ Product 1126 

(colloidal molybdenum disulphide in white 
spirit) as a die lubricant for the close limit 
forging of compressor blades in stainless stee!. 
Needless to say, all close tolerance working 
demands absolute cleanliness of the die sur- 
face: a loose hair of a brush would ruin the 


forging. Choice of lubricant and method of ACHESON COLLOIDS LIMITED 


application are therefore of vital importance, 


and for these reasons Omes use a ‘dag’ 
dispersion and apply it by spray instead of 18, PALL MALL, LONDON, S.W.1. 


Close limit forging of a compressor blade at the Works of Omes 
Limited, Barnes, S.W.13. (“The Aeroplane” copyright photograph). 


brush. Both lubricant and method are highly Telephone : WIRE 

satisfactory ° The blades » writes the firm’s » a Telegrams ; OILDAG - PICCY - LONDON. 

Development Manager, “are successfully and % * Also ACHESON COLLOIDS COMPANY 

consistently forged to the close tolerances Wino Port Huron, Michigan, U.S.A. 


required”, He goes on to say that ‘dag’ 

i Product 1126 has proved superior to any 

type of lubricant previously used for close 

limit forging. Longer die life and much 

improved surface finish have resulted. 

We believe this tribute from a firm of Omes’ Colloidal dispersions of graphite, molyb- 
standing deserves your attention. If you agree, 
we shall be pleased to tell you more about the peer fie <0 aga for every REGO TRADE mane 


use of molybdenum disulphide for forging. Please write for literature. DISPERSIONS 


Tas AC 


LEGA 
. 


BUSES 
TRUCKS 
DUMPERS 


FIRE ENGINES 


EARTH MOVERS 


MOBILE CRANES 


KIRKSTALL FORGE ENGINEERING 
LIMITED LEEDS, 5 


Telephone: Horsforth 2821 
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To meet the increasing 
need for higher standards of 
finishing throughout 

every industry R.J.H. have 
specialised for years to 
produce a range of 
Backstands, Bandfacers and 
Grinders to fit all 
requirements. The success 
of this aim is proved by the 
growing number of 
manufacturers who are 
reducing costs and 
increasing quality by using 
R.J.H. equipment. 


We will be pleased to send 
on request literature 
covering 
complete 
range of 
equipment. 


R. J. H. TOOL & EQUIPMENT 


COMPANY LIMITED 


HECKMONDWIKE, YORKS. 
Telephone: Heckmondwike 490. 


London & Southern Counties Representative 
E. J. Spreadbrorough, A.|.Mech.E., 
30, Heath Street, N.W.3. 
Telephone: HAM 8037. 
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Here’s the Proving 


Many outstanding racing cars are fitted with Orlite 

Superload bearings in their highly stressed suspension 
what better example of their sterling qualities sld 

there be?’ 

You too can benefit by their experience 


Superload may solve YOUR bearing problen 


GANESE BRONZE & BRASS CO LTD 
RK WORKS HADLEIGH ROAD IPSWICH 


HONE: IPSWICH 55415-6 GRAMS: OILITE IPSWICH 
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These manufacturers use 


VANDERVELL BEARINGS 


as original equipment 
in Petrol and Diesel applications 


ARM STRONG SIDDELEY AUSTIN DAVip BRowy . 
CRA «STEVENS: SCAMMELL COVENTRY cusp ay 

AN « FERGUSON FORD - PERKins 


LARE y- SENTINEL 


THE LARGEST PRODUCERS OF BEARINGS 


VANDERVELL PRODUCTS LIMITED WESTERN AVENUE + ACTON W.3 + LONDON 
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AND BUSHES IN EUROPE 


VANDERVELL PRODUCTS (CANADA) LIMITED 
QUEEN ELIZABETH HIGHWAY AT 401 KIPLING AVENUE (HOLLYWOOD POST OFFICE) TORONTO CANADA 
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STANDARD 
EQUIPMENT 
FOR THE 
FOLLOWING 
BRITISH 
MOTOR-CARS : 


A.C. ALLARD ALVIS 
ASTON-MARTIN + AUSTIN 
AUSTIN-HEALEY + BRISTOL 
CITROEN + DAIMLER 
FORD + FRAZER-NASH 
HILLMAN - HUMBER 
JAGUAR + JENSEN 
LAGONDA 


LANCHESTER + M.G. 


RENOLD 


TIMING CHAINS 


MORGAN + MORRIS 
RILEY - ROVER + SINGER 
STANDARD 

SUNBEAM 

TRIUMPH VAUXHALL 


WOLSELEY 


RENOLD RENOLD CHAINS LIMITED » MANCHESTER 
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COVENTRY FEL: 3444 


SINCE 1905 


S 


SPECIALIST 


RADIATOR 


November 23, 1955 


I 


ENGINE 


AUTOMOBILEF 


+ +444 eae. + sere + 4 4+ 4-4 + + +4 ee | 
t+ 4 4 e444 +--+ 4-4 4 4 4-4 + $4 4-+4+4-4-4 4 + 4+ + 4-444 
+ + + ++ + +e ++ 4 44 4 +++ + ++ ++ ++ eee +++ 44 ++ +4 
Y MOTOR FITTINGS ‘ 
COVENTRY MOTOR FITT 


Evolved after many years of specialization, the Iso-Speedic 


governor controls speed to an extraordinary degree of accuracy, 

due to the elimination of static friction by rolling flybobs. 

Iso Speedic governors can be supplied which control speed within 

0.3 per cent; others are available where a lower degree ol 

accuracy is sulficient, 

Servo action, exercising any desired force, can be arranged, 


and the services of our engineers are at your disposal. 


THE ISO-SPEEDIC COMPANY LTD., FRIAR’S ROAD, COVENTRY 


Telephone: Coventry 3147 Telegrams: lsospeedic Coventry 
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Static fork lift used in our 
Packing department incor porati 
@ Holroyd Standard Worm 
Reduction Unit, 


Taking our 


A dose of our own medicine has proved a real 
pick-me-up in our Packing Department. It’s a 
home-made static fork lift and the reason it 
works so well is that it incorporates one of our 
own standard Worm Reduction Units. “Doctor” 
Holroyd’s famous Worm Units are made from 
special metals, are rigorously tested, backed by 
50 years’ experience—and available to one and 
all. If you’d like a dose it can be... 


MADE UP FOR YOU QUICKLY 


A Standard Type Holroyd Worm Reduction Unit 
with a stock ratio can be made up, packed and 
despatched to you fairly quickly. Worms, wheels and 
special units made to order take somewhat longer. 
For information on our Worm Units and their appli- 
cations drop us a line at Milnrow, Lancs. We’ll be 
glad to help you all we can. 


Holroyd 


WORM REDUCTION UNITS 


JOHN HOLROYD & COMPANY LIMITED - MILNROW - LANCS - TELEPHONE: MILNROW 55322 


CRC 173 
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For centuries the hallmark has been the symbol 
of the integrity and the pride of the craftsman 
in the quality of his work and an assurance to 
the user that he has a product upon which he 
can rely. In the same way, the word “Morse” 
stamped on each link of every Morse Chain 
symbolises and guarantees the quality of 
material, the precision manufacture and the 
long experience which have made Morse the 
leader in the field of chain engineering. 


This is why famous manufacturers throughout 
the world specify Morse Chains for their 
equipment. 


Crankshaft & Camshaft 
sprockets and chain as 
fitted to the Hillman-Minx. 
Morse }”" pitch _ single, 
duplex and triplex Roller 
Chains are available for all 
engine manufacturers. 


A BORG-WARNER PRODUCT 


MORSE CHAIN DIVISION, BORG-WARNER LIMITED, LETCHWORTH. Tel: LETCHWORTH 1833 
MANUFACTURERS OF AUTOMOTIVE TRANSMISSIONS AND MORSE CHAINS 
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COMPO 
the complete bearings 


The selection of bearings is a highly important factor in the 
production of any piece of machinery, Efficient, constant 
lubrication, coupled with a precision fit, is the first requirement 
of a bearing and reliable delivery at economical cost is the second. 
From the extensive range of Compo bearings you can be assured 
of the efficient accuracy of the one and the reliability of the 
other. The Compo range of over two thousand sizes means 
that there is almost certainly a ready-made ’’ bearing to meet 
your specification both as to size and the mechanical require- 
ments of speed and load. 

Remember, our Technical Department has specialised know- 
ledge, plus experience, which may help you overcome your 
bearing problems. Please let them try. 


» BOUND BROOK BEARINGS LTD. 
are also specialists in the fabrica- 


tion of sintered components by the 
powder metallurgy process. RETAINING 


BOUND BROOK BEARINGS LTD., TRENT VALLEY TRADING ESTATE, LICHFIELD, STAFFS 
Telephone: Lichfield 2027-2028 (A Birfield Company) Telegrams: Boundless, Lichfield 


AUTOMOBILE ENGINEER, November 23, 1955 


| i 
— 
i 
BROOK 
AR 
— 
; 
67 


FERODO LIMITED CHAPEL-EN-LE-FRITI 
A Member of the Turner & Newall Organisatios 
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This spirit of research lives on at wet a 
Chapel-en-le-Frith. In the laboratory 
and Test House of the Ferodo fac- 
tory, scientists and technicians still 
search for new materials, new meth- 
ods of manufacture, new standards 
of safety and dependability. What- 
ever developments may come in the 
automobile industry, you may be 
sure that Ferodo Limited will have 
friction materials ready to match 
them. 


Froodl would have wished it to be, 
FERODSO 


BRAKE LININGS - CLUTCH FACINGS 
FANBELTS 
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TIMKEN-DETROIT front AXLES 


AVAILABLE IN A RANGE OF SIZES 


These heavy duty axles embody Timken-Detroit’s unique experience in vehicle 


axle engineering. They incorporate many features conducive to great strength and 


long life, and many which materially assist the driver in handling the vehicle. 


The following are important ‘strength’ features: 
full I-section axle beam: generous-sized stub axles 
with large-radius fillet: seal runs on large diameter 
land and cannot start dangerous ‘stress-raising’ 
scores. Generous steering knuckle with inter- 
changeable bushings: tapered seating of king-pin in 
axle-beam, Substantial lock-stop. 

MECHANICAL POINTS: Generous Timken 
tapered-roller bearings with micrometer adjustment 
and positive lock. Self-adjusting tie-rod ends with 
umbrella-type seals. Efficient narrow contact inner 
wheel bearing seal. Top king-pin cap easily detach- 


able, lower blank washer removable with circlip. 
‘HANDLING’ FEATURES. Improved king-pin 
inclination and Timken thrust race reduce steering 
effort. Steering lock angle of 40° assists manoeuvr- 
ability. 

Brakes: Lockheed or Timken-Westinghouse oper- 
ating on alloy cast-iron drum surfaces. Hubs: Stud 
type for disc wheels. Optional steering-ball height. 
GUARANTEE: Timken roller bearings for 
two years, other axle parts for one year, against 
defective material or workmanship when used 
on vehicles of specifications approved by us. 


Exclusive European distributors for The Timken Detroit Axle Division, 
Rockwell Spring & Axle Company, Detroit, Michigan, U.S.A. 


AUTOMOTIVE PRODUCTS 
COMPANY LIMITED 
Brock House, Langham Street, London, W.1, England 
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ROTARY SHAFT SEALS 


In leather and synthetic 
rubber for all requirements 
from 4° up to 36" shaft; in 
built-up type or bonded. 


CYLINDER 
LINER SEALS 


Covering a wide range of 
sizes and suitable for appli- 
cations where precision and 
high-class finish, together with 
the correct compounding of 
material, are essential. 


“ROMET” 
FACE TYPE SEALS 


For all water purnmp and 
imil lications. 
similar applications Edward the Confessor 


REGIPROGATING SEALS Edward the Confessor (d. 1066) became 
6" & "0" RINGS) king in 104}, after the death of Hardi- 


For all types of hydraulic 
and canute. He was so called because of 


his reputation for sanctity, His virtues 


sieprelaa tian cae were those of a monk rather than of a 


All types of seals are made 

to customers’ own require- primarily interested in the building of 
ments. Our technical repre- 
sentatives will be pleased to 
call and discuss your problems. 


hing and in his latter years he was 


a new Abbey at Westminster. 


Seals 


SUPER OIL SEALS & GASKETS LTO., Factory Centre, Birmingham, 36 
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the Motor Industry 
has proved the efficiency 
and long life of 

Concentric Components. 


WATER PUMPS 
STEERING IDLERS 


GEAR CHANGE 
MECHANISMS 


BRAKE DRUMS 
PUSH RODS 
BALL PINS 


MACHINED 
COMPONENTS OF ALL 
KINDS 


AND SPECIAL PARTS 


Manufactured in a modern factory 
specially designed and equipped 
to produce a better job 

at lower cost. 


CONCENTRIC MANUFACTURING CO. LTD. 
TYBURN ROAD, BIRMINGHAM, 24 


Telephone : Telegrams : 
EASt 2081-2-3-4-5 * Accelerate.’’ Phone Birmingham. 
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Planned 


to expand 


Tl Aluminium Ltd 


ONE OF THE LARGEST U.K. FABRICATORS OF ALUMINIUM AND ALUMINIUM ALLOY 
SHEET, CORRUGATED SHEET, STRIP, CIRCLES, PLATE, EXTRUDED SECTIONS AND TUBES. 


TI Aluminium Ltd. Head Office: Redfern Road, Tyseley, Birmingham. 11. Tel. Acocks Green 3333. A ) COMPANY 


London; 10, Buckingham Place, Westminster, LONDON, 8.w.1. Tel: Victoria 0902. Birmingham ; 10, Needless Alley, simminonam. 2. Tel: 
Midland 0672. Manchester: 14, Brown Street, MANCHESTER. 1. Tel: Deansgate 2584. Leeds: Russell Chambers, 54, Merrion Street, terns. 1 
Tel: Leeds 31870. Glasgow: 38, Bath Street, GLasGow. c.2, Tel: Douglas 5161. Bristol: 16, Charlotte Street, waisrou. 1. Tel: Bristol 25401 
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HERBERT TERRY 


No. 760, 3 doz. Assor- 
ted Light C ompres- 
sion Springs 1” to 4 
long, 22 tots 8.W.G., 
diam. 6/6 each. 


No. 98A. 3 doz. As- 
sorted 1” to 4” long, 
4” to }’ diam., 19G 
to 15G, 5/6 each. 


No, 757. Extra Light 

assorted, 
“to2’ 27 to 26 
W.G., 15/- each, 


No. 388. 4 gross As- 
sorted Smal! Expan- 
sion Springs. {f° to 
14”, 18G to 21G 


9/6 each. 


No. 758. Fine Expan- 
sion gross 
Assorted to i’, 
to 2” a4, 27 to 20 
8.W.G. 15/- each. 


No. 466. § gross As- 
sorted Smal! Expan- 
sion Springs to 14" 
long, 3/32” to 3/16’ 
diam,, 21G to 24G., 

6/6 each. 


No. 1024. 20 Com- 
panes Springs 12” 
ong. to diam. 
24G to 18G, suitable 
for cutting into shor- 
ter lengths; and 30 
Expansions | 4° to 12° 
long, 5/32” to 
diam., 22G to 16G, 
24/- each. 


No. 753, 3 doz. As- 
sorted Light Expan- 
sion }” to diam., 
2” to 6” long, 22 to 18 
8.W.G. 10/6 each. 


No, 1013. 

1 gross Small 
Coil 
Compression 
Springs, i” to 
14" long, 3/32° 
to diam., 
24G to 19G, 
6/- each. 


& SONS LTD. 


REDDITCH, 


How are 
you off 
for Springs? 


TERRY’S BOXES OF ASSORTED 
SPRINGS are just the job for your 
experimental department —a 
wonderful assortment of Com- 
pression and Expansion Springs 
... all sorts of lengths, gauges, 
diameters. The nine boxes we 
show are just a few from our 
range. Why not let us send you 
a full dist —free ? 


ASSORTED 
SPRINGS 


@ 
The prices quoted are subject to the usual 
trade discount. 


SPRING MAKERS FOR 100 YEARS 


WORCS . 
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without fail 


THE SHEFFIELD FWIST 


DORMER TOs 


it that 


1S 


Who 


to Britain’s 


dustry ? 


In 


motor 


R 


Es 
O 


THAT FIRM AT 


lll 


‘SILVER CLOUD’ 


and 


AMS) 


BENTLEY 


*S’ SERIES CARS 


are fitted with 


(}flexibox 


MECHANICAL SEALS 


Patents granted or applied for in all principal countries 


+ 
4% 


Flexibox Mechanical Seals are now fitted to the water pumps 
of all Rolls-Royce and Bentley motor car engines. They have 
been chosen because of their reliability, their proven per- 
formance over a number of years and the top standard of 
workmanship in their manufacture—an essential combina- 
tion for such cars. 

The Flexibox Type R seal not only eliminates pump leakage, 
but is also completely noiseless in operation at all engine 


speeds. It incorporates the exclusive resilient spring drive and 


Flexibox Type R Seal 


both seal faces are lapped to optical flatness. The small out- 


side diameter improves the hydrodynamics of the impeller. 


FLEXIBOX LIMITED - NASH ROAD - TRAFFORD PARK - MANCHESTER 17 


Telephone: Trafford Park 2659 Telegrams: Flexibox Manchester 
London Office: 17 Stratton Street, Piccadilly, London, W.1 Telephone: GROsvenor 3422 
Avents and representatives in all parts of the world 
In the U.S.A., Canada and Japan: SEALOL CORPORATION In Germany: FLEXIBOX G.m.b.H. 
PROVIDENCE ZEIL 68 
RHODE ISLAND FRANKFURT-AM-MAIN 


In France: FLEXIBOX s.a.r.l. 
40 AVENUE DE VERDUN 
CROISSY-SUR-SEINE 
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Specify Weston Oil Seals 
and ‘O' rings at the blue print stage 


And for all types of replacements 


CHARLES WESTON & CO. LTD. 


Irwell Bank Works Douglas Green Pendleton Salford 6. 
Telephone: Pendleton 2857-8-9; Birmingham: Midland 6952; London: Holborn 0414 
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‘Newallastic’’ bolts and studs have qualities which are absolutely unique. 
They have been tested by every known device, and have been proved to 
be stronger and more resistant to fatigue than bolts or studs made by 


the usual method. 


POSSILPARKR GLASGOW: N 
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A car every ten seconds! 1,038,834 new vehicles in 1954! 
This record output is a fitting reward for the foresight, en- 
INTERNATIONAL deavour and careful planning of managements and for the skill 
aay vowe and energy of all those employed in the British motor industry. 
EXHIBITION 1956 
Machine tools and small tools supplied by the B.S.A. Tools 


dune 22-July 6 
Olympia Londen i 
ie i Group made their important contribution to this 


STAND Nos. 48 & 49, GRAND HALL, 
No. 423, NATIONAL HALL GALLERY achievement. Expansion programmes to raise 
production to even greater heights will call for 


more tools of the highest efficiency. The 
B.S.A. Tools Group is ready to meet 

the most exacting requirements of 

motor manufacturers and offers 

them all its resources to aid 

the planning of increased 

output with maximum 


economy. 


THE TOoLs Group 


BSA. TOOLS LTD. BURTON GRIFFITHS & CO. LTD. 
B.G. MACHINERY LTD. CARDIFF FOUNDRY & ENGINEERING CO. (1947) LTD. 
LEO C. STEINLE LTD. PRECISION ALLOY CASTINGS (BIRMINGHAM) LTO 


the Complete Machine Tools and Small Tools Supply Organisation 
BRITISH - AMERICAN - EUROPEAN 


HEAD OFFICE & MACHINE TOOLS DIVISION; 

MACKADOWN LANE, KITTS GREEN, BIRMINGHAM, 33. Tel: STECHFORD 3071 
SMALL TOOLS: MONTGOMERY STREET, BIRMINGHAM, 11. Tel: VICTORIA 2351 
BROACHES: STUDLEY ROAD, REDDITCH, WORCS. Tei REDDITCH 1291 

LIMIT SWITCHES: 93 ALBERT SMBANKMENT, LONOON. SE 11 Tel: RELIANCE 3691 


| tish motor industr “ee 
‘= 
i 


BRAKES INTHE WORLD. 
—X 


GIRLING LTD KINGS ROAD TYSELEY BIRMINGHAM 
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“A” ADVERTISEMENT 


leap the dark!, 


IS THE ROUNDHEADS, Sir Percy. 
Haste thee, Milord — jump for it !”” 


“ But tis dark outside,” said Sir Percy plaintively 
off the battlefield he was a man of cautious dis- 
position — “ 'tis wondering where to jump I am?” 


“’ Tis no time to ponder” retorted the Squire, “Haste!” 


“Very well then, I suppose thou knowest best.” 
Sir Percy grasped his sword, swung his cloak, and 
leapt into a world of darkness; he was pleasantly 
surprised to land on something soft and yielding. 
“Gad!” he beamed, “ the age of miracles is not yet 
past.” From beneath him, oddly muffled, the Squire's 
voice choked; “’Twould be uncommon kind of 
milord to remove his scabbard from the small of my 


back.” 


“Faith!” cried the cavalier — “here is a waggish 
situation indeed. Meseems I made a splendid landing 
on thy broad and faithful back. And where didst thou 
come to earth, old friend ?” 


The Squire squirmed uneasily. “ Verily I could not 
swear to it, but if I mistake me not, we are in the 
cattleyard.” His movements were accompanied by an 
odd squelching sound. “ Verily thou wert unfortunate,” 
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said Sir Percy with soldierly sympathy —‘ perhaps 
that will teach thee the folly of a spring in the dab 
And speaking of springs’’—he spake with a knowledge 
surprising in one of that period —* Didst know that 
the most inferior springs may look exactly like a 
zenuine high precision job, guaranteed for years of 
high performance ? What ! not interested in springs ? 
Ah, well, perhaps a tub would suit thee better.”’ He 
ambled off into the darkness. . . 


Advertiser's Announcement 
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N° 3A CAPSTAN LATHE 
For Maximum Fioeduction 


| STANDARD LATHE 
CAPACITY 13% iw. SWING OVER BED 


| Ours complete tange inotuds Crpstan and 
| Lathes with capacities typ 00 
| over bed anil tr, dl. hole through spinille 


Full cletails on request 


wé6218 
84 AUTOMOBILE ENGINEER, November 23, 1955 


| q 
MM 4 | 
| 
| 
| | 
\ 
| “SELLY OAK. NGHAM29 


Churchill 


Tue CHURCHILL Model ‘BW’ 10” swing Plain 


Grinding Machine has a reputation for accuracy 


and high output. The machine shown here is 
equipped with twin grinding wheels for grinding 
two diameters simultaneously. The wheel 
forming device is mounted permanently on the 
back of the wheelhead and enables the wheels to 
be trued in correct relationship to the finished 


work diameters. 


The ‘BW’ Machine can be supplied as a non- 


automatic or fully automatic Plain Grinder. 


THE CHURCHILL MACHINE TOOL CO.LTD., BROADHEATH, nr. MANCHESTER 


Export Sales Organisation: Associated British Machine Tool Makers Ltd., London. 
Branches and Agents. 


Home Selling Agents: Charles Churchill & Co, Ltd., Birmingham and Branches. 
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Linread technicians have always specialised 
in cold forging and its development. 

Cold forged products are stronger because the 
grain flow follows the shape of the finished 
part and there is no waste of material, while 
modern tool making methods ensure extreme 
accuracy. Special cold forgings may assist you to 
reduce costs or improve your product, and we 

are always ready to co-operate with manufacturers 
in the development of parts to meet their 
individual requirements, applying the same 
unsurpassed standards of quality and 
service as for our other products. 


LTO - COX STREET - BIRMINGHAN 3 
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ALLOY STEELMAKERS FORGEMASTERS HEAVY ENGINEERS 


THOS. FIRTH & OH N BROWN LIMITED SHEFFIELD 
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Steel Bar Warehouse 
r 
| | nil \ +N 
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On-the-gpot sevice 
MANCHESTER 


Manchester, heart of Lancashire’s textile indiistry and gateway to one of the 
most highly industrialised areas in the world. Wherever the wheels of industry 
turn there is a need for an on-the-spot supply of high quality ball and roller 
bearings and expert technical advice on their application and use. In Lancashire 
this need is met from Skefko’s offices in Manchester and Liverpool. A telephone 
call will bring to your service the whole resources of a world-wide organisation. 


SUNLIGHT HOUSE, QUAY STREET, 3. 
Tel: Blackfriars 7077/8. Grams: Skefko, Manchester, 3. 


BALL & ROLLER 
BEARINGS 


TULLE 


One of a series of advertisements featuring the main towns where sx service is centred. Other gsr offices are at:-ABERDEEN - BELFAST 
BIRMINGHAM BRISTOL CARDIFF DUBLIN EDINBURGH EXETER GLASGOW ~ LEEDS LEICESTER - LIVERPOOL - LONDON 
LUTON NEWCASTLE-ON-TYNE NOTTINGHAM SHEFFIELD - SOUTHAMPTON 
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The Motor Show 


ORDS spoken a short time ago by Lord Tedder, 
Chairman of the Standard Motor Co. Ltd., 
with reference to his own company’s product— 
“We progress by evolution, not revolution” — 
could well be applied to all the British exhibits at the 1955 
International Motor Show. They could equally well be 
applied to most of the foreign exhibits. In other words, 
during the past year the emphasis has been on detail deve- 
lopments along tried and proven lines. Only one new model 
showed a radical departure from conventional practice. 

There are, of course, good reasons for this. In the first 
place, designs based on accepted practice generally function 
remarkably well; at worst they give reasonable satisfaction. 
This being so, there is an understandable reluctance to 
break away from proven practice and introduce some 
revolutionary concept. Here it may be said that the very 
success of the British automobile industry in export 
markets has tended to discourage design innovations. No 
matter how thorough the prototype testing, some difficulties 
are likely to be experienced when the vehicles pass into 
private ownership and use. If it were possible to restrict 
sales to the home market for a proving period, any servicing 
problems that might occur could be dealt with relatively 
easily, but the position is very different when a high propor- 
tion of new production goes overseas. 

Furthermore, the lines along which production tech- 
niques are developing do not encourage radical changes in 
design; rather they discourage them. So far as the British 
industry is concerned, it can be said that the selling prices 
for 95 per cent of the output of private cars have been kept 
down to the present levels only because manufacturing costs 
have been kept low through the employment of special 
techniques that give very high output. However, these 
techniques entail very heavy capital expenditure for special 
machines, which can be offset only by large total output. 


An interesting design 


The exhibit that definitely departed from proven practice 
was the Citroén DS19. Its future will be studied with 
great interest by all automobile engineers, since this 
development may betoken a very much wider use of 
hydraulics than has hitherto been customary. The main 
point of interest in the design is that it incorporates a 
complicated hydraulic system with several circuits con- 
trolled from a master pressure pump and accumulator. 
One circuit is used for the independent four-wheel oleo- 


NOVEMBER 23, 1955 


Price 3s. 6p. 


pneumatic suspension. Other circuits 


power for the operation of the four-speed gearbox and the 
clutch, which are controlled by a single change-speed 
lever on the dash; the clutch pedal is, of course, eliminated. 
Another circuit operates inboard- mounted disc brakes at 
the front and normal drum brakes at the rear. There is also 
hydraulic assistance for the rack and pinion steering. The 
very complexity of the hydraulic system may possibly 
create maintenance problems. 


Engines 


The tendency towards using higher compression ratios 
in the power units for vehicles that cannot by any stretch 
of imagination be classed as sports cars has continued. 
This was to be expected, since with the higher octane fuels 
now available, ‘oe higher compression ratio increases 
thermodynamic efficiency. Current American practice 
Suggests that compression ratios may continue to rise, but 
the need to cater for a number of export markets in which 
the higher octane fuels may not be readily available, if at 
all, may tend to discourage any further rise in British 
engines. In fact, several British manufacturers are offering 
engines with alternative and lower compression ratios, 
probably for that very reason. 

There has also been careful study of breathing character- 
istics. Improved breathing in conjunction with an 
increased compression has allowed significant increase in 
maximum b.h.p. to be obtained by relatively minor modifica- 
tions to existing engines. It is encouraging that this 
increase has not been obtained at the expense of the 
engine characteristics in the lower speed range. On the 
contrary, in every case it is associated with better perform- 
ance over the whole range. 

Certain British engines showed how design en 
and production economics can be reconciled. One of these 
engines is based on a highly successful design that was 
introduced in 1954 and still continues in production. 
From the crankcase to the cylinder block joint face, the 
new engine is identical with the original design, but the 
cylinder head, the manifolding and the carburettor are 
different. As the cylinder block, crankshaft, connecting 
rods, pistons and rings are common to both engines, the 
manufacturing costs are considerably lower than would be 
pm _ the production of two completely different 

uently, the vehicles into which these 
power eadee are fitted are both offered at attractive selling 


prices. This is a practice to be commended. 
M 
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the greatly increased number of cars selling at less than 
£1,000, including purchase tax, for which overdrive is 
available, usually as an optional extra. On the Sunbeam 
Rapier, however, the overdrive is an integral component 
of the design; another practice to be commended. Whether 
it would be feasible to fit an overdrive to the low price 
small car is a matter that calls for some consideration. 
A fairly common overseas complaint against these cars 
is that when the engine is driven at high speed for long 
distances, it gives the impression of being overworked and 
fussy. An overdrive would, of course, counter this criticism, 
but exactly what effect the necessary increase in price 
would have on sales is a matter for market research. 

Fully automatic transmission, which is now fitted to most 
American cars, is still restricted to the more expensive 
British cars. This was expected. However, both in 1954 
and again this year, there were hopes in many quarters 
that some form of two-pedal control would be available 
on cars selling at less than £1,000 in all. In the event, 
it proved that only one manufacturer has done this. Rather 
remarkably, this applies to one of the cheaper cars, the 
Renault 750, which can now be fitted with the Ferlec 
electro-magnetic automatic clutch. The new Armstrong 
Siddeley Sapphire with Lockheed Manumatic control 
was the cheapest British car to have two-pedal control. 

It is, however, an open secret that considerable develop- 
ment work has been carried out on a proprietary mechanism 
that will give two-pedal control through automatic clutch 
operation when used in conjunction with an ordinary 
gearbox, or fully automatic transmission in conjunction 
with a special gearbox. This mechanism is much simpler 
and should be considerably cheaper than the various 
mechanisms used on American cars. 


Suspension 


Most manufacturers, even those introducing completely 
new models, continue to employ suspension systems that 
differ little, if at all, from those that were shown in 1954, 
Citroén and Packard were exceptions. Both these manu- 
facturers have devised suspension systems designed to 
give a constant static height regardless of the load carried. 
Of these two designs, by far the more interesting is the 
oleo-pneumatic system used on the Citroén DS19. The 

rinciple on which the system is based was proved on the 
sa models of the six-cylinder car which the DS19 
replaces. On the earlier model it was applied only to the 
rear wheels, but the new model has oleo-pneumatic suspen- 
sion for all four wheels. The Packard system is mechanical. 


There is a long torsion bar at each side of the frame, 
running from front to rear. These bars are automatically 
adjusted for load by means of compensating torsion bars 
which are controlled by an electric motor. 


Brakes 

Despite their admitted advantages, disc brakes appear 
on only one production car, the Citroén DS19. They are 
used at the front only, and are mounted inboard on the 
half shafts. Although there is a reluctance to change from 
the normal drum brake, both Lockheed and Girling have 
carried out a great deal of development work on disc brakes 
during the past year, and obviously have confidence 
in their future. 

Meanwhile, the question of improved braking efficiency, 
particularly for the faster and heavier cars, has been care- 
fully studied by both the makers of friction materials 
and the manufacturers of brakes. In great part, the 
problem is, of course, one of significantly reducing brake 
fade. The makers of friction linings showed new materials 
with improved fade resistance; the brake manufacturers 
are seeking improvement by departing from the high-shoe 
factor, two-leading shoe design. 

Vacuum servo assisted brakes are much more common, 
and both Lockheed and Girling have developed interesting 
new systems which require a certain degree of vacuum 
servo assistance. The Lockheed Brakemaster, which is 
fitted to the new 2:4 litre Jaguar, shows a reversion to the 
fixed abutment leading and trailing shoe brake for the 
front wheels. Girling continue to use their two trailing 
shoe brake in conjunction with a vacuum servo unit of 
their own design. 


Power Steering 


There is as yet no urgent demand for power-assisted 
steering on British cars, but apparently a demand is 
expected, since four accessory manufacturers displayed 
power-assisted systems. Apart from the American exhibits, 
the only cars to have power-assisted steering were the 
Armstrong Siddeley Sapphire 346 and the Citroén DS19. 
The Sapphire incorporates the Girling system, while the 
Citroén system is factory designed. There are considerable 
differences between the two systems. The Girling system 
allows the degree of assistance to be varied instantly by 
the driver from zero to almost 100 per cent; the Citroén 
gives power steering rather than power-assisted steering. 
The flexibility of the Girling system in this respect appears 
to be the more satisfactory. 
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EARLS COURT EXHIBITION 


A Review of Design Trends 


ENGINES 


Higher Thermal and Volumetric Efficiencies. The Policy of Rationalization Extending 


engines that were making their 

début at Earls Court a year ago, 
certain trends were noted. A critical 
examination of the engines appearing 
for the first time this year showed that 
the same trends were again in evidence. 
This is, of course, to be expected, 
because basic design has gradually 
evolved over a period of years, and it 
has, moreover, been proved by the 
passage of time to be fundamentally 
sound in character. In fact, revolu- 
tionary features of design are no longer 
to be looked for. This does not mean 
that the process of evolution is now 
complete, or that progress may no 
longer be expected, but it does imply 
that the rate of future progress may be 
slow. 

Adherence to what has come to be 
considered conventional practice in 
engine design is also encouraged by 
the policy of rationalization. While 
this originated within the large manu- 
facturing groups, such as B.M.C. and 
Rootes, it has also extended to the 
individual manufacturers, such as 
Jaguar, Armstrong Siddeley and Singer. 
The British Motor Corporation con- 
tinues to make extensive use of its 
basic engines in its Austin, Morris, 
M.G., and Wolseley ranges, with only 
minor changes in specifications such 
as the number and type of carburettors. 
Likewise, the Rootes Group continues 
to install the 2} litre engine in both the 
Humber Hawk and the Sunbeam 
Mk III, and now utilizes a modified 
form of the 1-4 litre, overhead valve 
engine, introduced a year ago for the 
Hillman Minx, for the new Sunbeam 
Rapier. 

At the same time, from the basic 
design point of view the engine of the 
new 2-4 litre Jaguar may be considered 
as a short-stroke version of the 3} litre 
power unit. By the same standard, the 
Armstrong Siddeley model 234 can be 
described as a four-cylinder variant of 
the six-cylinder 3-4 litre Sapphire, and 
the Singer Hunter 75 is a double over- 
head camshaft version of the original 
single overhead camshaft design. 


Rootes 

The trend towards higher thermal 
efficiency and higher specific power 
outputs is well exemplified by compar- 
ing the Sunbeam Rapier and the 
Hunter 75 engines with the original 
versions from which they have been 
evolved. To deal first with the 1-4 litre 
Hillman engine and its Rapier variant, 
the four cylinders have a bore and 


I: reviewing the basic design of the 


stroke of 3in, so that the engines 
are truly “square.” The combustion 
chambers are of the off-set, bath-tub 
type with a considerable quench area; 
the valves are set vertically in line, the 
valve gear being of normal design. 
Each valve is in an individual port, 
and ample water jacketing is provided 
round all ports. To ensure cooling of 
the exhaust valves, thimbles are 
inserted in the cylinder head to direct 
a flow of water round the valve seats. 
The jackets around the cylinder barrels 
also extend the full length of the bores. 

With a compression ratio of 7:1, the 
Hillman engine gives a maximum out- 
put of 43 b.h.p. net, 47 b.h.p. gross, at 
4,400 r.p.m. The maximum torque and 
b.m.e.p. are 66-3 lb-ft and 118 lb/in* 
respectively at 2,200 r.p.m. Thus, the 
specific power output is 31-0 b.h.p/litre 
and the piston loading 1-52 b.h.p/in*. 

In the Rapier version the compres- 
sion ratio is increased to 8:1, and better 
breathing is provided by new inlet and 
exhaust manifolds, with a larger down- 
draught Stromberg 36DIF carburettor. 
As a result of the improved volumetric 
and thermal efficiency, the maximum 
power is increased to 62 b.h.p. gross at 
5,000 r.p.m., a gain of 32 per cent. The 
maximum torque and b.m.e.p. are 


73-2 lb-ft and 1301lb/in’ respectively 
at 3,000 r.p.m. Accordingly, the specific 
power Output is appreciably higher, 
44 b.h.p/litre. 


In view of the higher 


peak speed, slight modifications to the 
valve gear have been made. The push 
rods are tubular with ball ends; thus, 
their weight is reduced and their 
strength increased. The same valve 
springs are used, but with a lighter 
seating load, and the range of operat- 
ing stress is approximately the same, 


Singer 

The Singer Hunter 75 engine is 
developed from the Singer standard, 
four-cylinder, 1,496 cm* unit, which for 
many years has had a single overhead 
camshaft operating slightly inclined 
valves through rocker gear. In its 
latest form it has a twin overhead 
camshaft head with hemispherical 
combustion chambers. This head bolts 
directly on the cylinder block, which 
below the gasket is unaltered in design, 
although the cast iron crankshaft is 
replaced by a forged shaft of En 16 
steel. 

A cast iron head is employed and the 
combustion chambers are truly hemi- 
spherical in that the centre of the 
sphere is at the level of the joint face, 
The chambers are machined all over, 
and the valves are set at an included 
angle of 90 deg, equally spaced on each 
side of the cylinder axis. Bolted to the 
valve chest on each side is a separate 
cast iron tappet block, the top face of 
which is split on the centre-line of the 
camshaft. The lower halves of the 


The Sunbeam Rapier engine has ample water — round the valve ports, and the cylinder 
y the compression rings 


jackets extend the full length swept 
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three camshaft bearings are formed in 
this tappet block and cast iron bearing 
caps are used. ‘Thus, the camshaft 
runs direct in the cast iron block with- 
out separate bearing shells. The centre 
bearing cap is 2),in wide and is 
secured by four studs; oil is fed to it 
under pressure and passes through a 
drilling down the centre of the shaft to 
the two end bearings. 

The valve gear is of the direct acting 
type which eliminates thrust between 
the valves and guides. Hardened steel, 
shouldered tappets are interposed 
between the camshaft and valve stems, 
and the correct valve clearance is 
obtained by selecting suitable tappets 
from a range of graded lengths. A flat 
on the smaller diameter of the tappet 
acts as an oil drain to prevent hydraulic 
lock. The camshaft runs in a bath of 
oil, and any oil draining from the cam- 
shaft chamber to the spring chest 
passes through drain holes arranged so 
that the level cannot rise to the top of 
the valve guides. 

Vertical inlet ports are arranged on 
the inside of the head. Ports one and 
two, and three and four, converge into 
two separate ports, to each of which a 
Solex 32 PBI downdraught carburettor 
is bolted. The inlet manifold is water 
jacketed and incorporates the thermo- 
stat and water outlet to the radiator. 
Water is circulated from the pump at 
the front of the engine through a light 
alloy manifold, which leads it to the 
cylinder head at four points adjacent 
to the exhaust valves, At each of these 
points a calibrated tube discharges 
the water directly on to the exhaust 
valve guides, by way of holes drilled 
through the boss of the head into 
which the guide is pressed. The water 
then flows across the jacket above the 
combustion chamber and round the 
sparking plug bosses to the inlet valve 


The camshafts of the Singer Hunter 75 engine run directly in the 
cast iron tappet blocks and are oil-bath lubricated. The oil is fed 
into the centre bearing and thence through holes in the shafts to the 


end bearings 
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In this partly-sectioned exhibit of the new 2-4 litre Jaguar engine, the arrangement of the 
direct-acting valve gear can be seen 


side, and so to the jacket of the inlet 
manifold. Water passages between the 
head and the cylinder block provide 
for cooling of the cylinder bores by 
thermosyphon action. 

A two-stage drive by two-strand 
chains is used for the camshafts. The 
first stage is a short one, from the 
crankshaft sprocket to a sprocket on a 
jack shaft set low down in the crank- 
case. From this shaft the oil pump, 
distributor, and fuel pump drives are 
taken. The second stage chain passes 
over the second sprocket on the jack 
shaft, and a_ spring-loaded jockey 
sprocket, to the inlet camshaft sprocket. 
Thence, it is passed over an idler 
sprocket with an eccentric spindle, to 
the exhaust camshaft sprocket, and 


over a fixed idler. The spring-loaded 
jockey sprocket provides tension on 
the slack side of the chain, and auto- 
matically compensates for chain wear. 
The two idlers are necessary to obtain 
the required arc of contact on the cam- 
shaft sprockets. Between the idler and 
the jack shaft sprockets on the tight 
side of the chain, there is a damper to 
deal with chain thrash. The idler 
sprocket with an eccentric spindle is 
for the initial setting of the timing 
between the two camshafts. 

With the standard, single camshaft 
engine, a 7-2:1 compression ratio is 
used, and the power output is 50 b.h.p. 
at 4,300 r.p.m. The maximum b.m.e.p. 
is 1341b/in? at 2,000 r.p.m. For the 
Hunter 75, a compression ratio of 8:1 


Although twin camshafts are employed on the 24 litre Riley 
Pathfinder, they are carried high up in the crankcase and actuate 
the valves in the hemispherical heads through push rods and 


rockers 
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has been adopted, the pistons having 
slightly domed crowns to give this 
figure. The output is increased to 
75 b.h.p., developed at 5,250 r.p.m., 
and maximum b.m.e.p. is 140 lb/in? at 
3,000 r.p.m. This, however, has been 
obtained without sacrificing the perfor- 
mance at the lower end, the b.m.e.p. 
being 121 Ib/in? at 1,000 r.p.m., against 
108 Ib/in* for the standard engine. 

As the bore and stroke are 2-88 in 
and 3-Sin (73mm and 89-4mm) 
respectively, the stroke:bore ratio is 
1-22:1. At peak speed of 5,250 r.p.m., 
the mean piston speed is, therefore, 
3,080 ft/min, appreciably above the 
figure of 2,500 ft/min which has come 
to be regarded as the optimum for the 
normal car. It was observed a year 
ago in reviewing engine design that the 
average value for six new engines was 
2,465 ft/min. In the case of the Hill- 
man Minx engine with a stroke:bore 
ratio of 1:1, having a peak speed of 
4,400 r.p.m., the mean piston speed is 
only 2,200 ft/min, and when the peak 
speed is raised to 5,000 r.p.m., as in the 
case of the Rapier engine developed 
from it, the figure rises to 2,500 ft/min. 


Jaguar and Armstrong Siddeley 

Both the 2-4 litre Jaguar and the 
2:3 litre Armstrong Siddeley Sapphire, 
model 234, are of particular interest 
because they represent another phase 
of development by methods differing 
from those represented by the Rapier 
and Hunter 75 engines. Thus, the 
Jaguar is a short stroke variant of the 
34 litre XK power unit, while the 
Sapphire 234 is a four-cylinder variant 
of the six-cylinder Sapphire, having 
the same bore and stroke. Both these 
new engines, therefore, have the same 
combustion chamber characteristics 
and valve gear as the original designs 
of which they are developments. 


The new Jaguar engine has a stroke 
of 765mm (3-0118 in), and the same 
bore as the larger engine, that is, 
83 mm (3-2677 in). This gives a swept 
volume of 2,483 cm® (151-5 in®) for this 
2-4 litre, six-cylinder unit. The piston 
area of 50-4 in? is, of course, the same 
as that of the XK engine. So, also, is 
the rating, by the R.A.C. formula, of 
25-6 h.p., which, of course, serves to 
emphasize how out-of-date the formula 
rating is. With a compression ratio of 
8:1, the maximum output is 112 b.h.p. 
at 5,750 r.p.m. and the b.h.p/in? piston 
area is 2-22. The maximum b.m.c.p. is 
140 lb/in? at 2,000 r.p.m. At peak 
output speed, the mean piston speed is 
2,880 ft/min, which again reflects the 
advantage of a low stroke-bore ratio, 
in this case 0-92:1. 

The cylinder head, of high tensile 
aluminium alloy, is interchangeable 
with that of the 3} litre unit, as also 
are a number of other components. 
The combustion chambers are hemi- 
spherical and the valves, served by 
twin overhead camshafts, are at an 
included angle of 70deg. The adop- 
tion of the shorter stroke has allowed 
the height of the chrome iron cylinder 
block to be reduced and has effected 
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A light alloy water rail delivers coolant over 
the exhaust valve ports of the Singer 
Hunter 75 


an appreciable saving in weight. The 
connecting rods are also shorter, but 
for the sake of interchangeability the 
bearing sizes are the same as those of 
the XK engine. As these are of 
generous size for the original engine, 
they provide a very high factor of 
safety for the 2-4 litre unit. 

The Jaguar XK engine, of course, 
has been progressively developed over 
a long period, and the type D, with a 
9:1 compression ratio, has an output of 
250 b.h.p. at 6,000 r.p.m. The maxi- 
mum torque is 242|b-ft, and the 
maximum b.m.e.p. is at 
4,000 r.p.m. The specific power is, 
therefore, 73 b.h.p/litre with a piston 
loading of 4-95 b.h.p/in?. 

In the case of the Sapphire 234, the 
combined crankcase and cylinder block 
is of cast iron, as is the cylinder head 
also. The three main bearings of the 
crankshaft are of large size, the 
diameter being 2-75 in, and the length 


1-25in for the front and centre, and 
1-625in for the rear. Steel-backed, 
white metal bearing shells are em- 
ployed. The connecting rods are 
H-section forgings, and their big ends 
are split diagonally. Each big end 
bearing is 2-125 diameter by 1-125 in 
long. 

As a result of development work 
carried out during the past year, the 
connecting rods have been made stiffer 
and the floating gudgeon pins stronger 
than in the six-cylinder engine. The 
light alloy pistons with domed tops 
have two compression rings, the top 
ring being chromium plated, and one 
oil control ring. Both the bore and 
stroke are 90mm and the swept 
volume is 2,290 cm’. With a compres- 
sion ratio of 7-5:1, the engine develops 
a maximum of 120 b.h.p. at 5,000 
r.p.m., and the maximum b.m.e.p. is 
150 Ib/in*® at 3,500 r.p.m. The piston 
area is 39-44 in’, so the piston loading 
is 3-04 b.h.p/in*. At peak power, the 
piston speed is 2,950 ft/min. 

As in the original engine, the cam- 
shaft is carried in three bearings high 
up on the right-hand side of the 
cylinder block, and the valves in the 
hemispherical combustion chambers 
are operated by inclined push rods and 
rockers. The combustion chambers 
are fully machined. To withstand the 
stresses of high speed operation, the 
rockers have been made stiffer than in 
the original design. The diameter of 
the inlet valves is 1-80 in, and of the 
exhaust valves 1-59 in, an increase of 
0-lin over those of the six-cylinder 
engine. Separate rocker shafts are 
used for the inlet and exhaust valves; 
each is carried in five pedestals against 
which the rockers are held by light coil 
springs. 

The inlet ports are siamesed, and 
the two S.U.HD6 carburettors are 


The 2-4 litre Jaguar engine is a short-stroke development of the famous 34 litre XK unit. The 


cylinder head is common to both models 
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mounted at an angle of 30 deg, one on 
each of the two light alloy water 
jacketed manifolds. A large-diameter 
balance pipe connects the manifolds. 
The carburettor air intakes are en- 
closed in a box from which a central 
pipe runs across the head to a large air 
cleaner. 

Twin exhaust manifolds on the left- 
hand side of the engine couple ports 
one and four, and two and three. The 
two exhaust pipes then merge and 
enter a common silencer. A gallery 
tube along the left-hand side of the 
block conducts water from the pump 
at the front of the head to the region 
of the exhaust valve guides, The water 
leaves the head at the front, and passes 
through a thermostat back to the 
radiator. A by-pass conducts water to 
the induction manifold jackets. To 
reduce the overall height of the engine, 
the fan is not mounted on the pump 
spindle, as is the case on the six- 
cylinder unit; instead, it is driven by a 
separate belt from a second pulley on 
the front end of the crankshaft. 


Fiat 

Although the four-cylinder Fiat 600 
engine was fully described in the 
October, 1955, issue of Automobile 
Engineer, this survey of recent develop- 
ments would not be complete without 
a recapitulation of the main features of 
interest. This power unit is an addition 
to the lengthening list of engines of the 
square or over-square type. It has a 
bore of 60mm and a stroke of 56mm, 


There are no acute bends in the exhaust manifold of the Fiat 600 


engine 
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the swept volume being 633 cm’ and 
the stroke:bore ratio 0-933:1. With a 
compression ratio of 7:1, its maximum 
gross output of 21-2 b.h.p. is developed 
at 4,600 r.p.m., when the mean piston 
speed is 1,690 ft/min. Maximum 
b.m.e.p. of 113-7 lb/in* and maximum 
torque of 28-91b-ft are obtained at 
2,800 r.p.m. Other specific perfor- 
mances are: a piston loading of 1-21 
b.h.p/in* and a power output of 
33-6 b.h.p/litre. 

Compactness and lightness are 
features of the design. For compact- 
ness, the first and second cylinders, 
also the third and fourth, are siamesed; 
to reduce weight, the cylinder head is 
of light alloy. The cylinder block and 
crankcase are of grey cast iron. A 
three-bearing crankshaft is employed. 
It is a steel forging, with main journals 
of 1-996-2-00039 in diameter and crank- 
pins of 1-3775-1-3783 in diameter. The 
front and rear main bearings are 
Vandervell D2 bimetal; although a 
similar top half is used in the centre 
bearing, the lower half is a Trione 
copper-lead lined, steel-backed shell. 
This unusual arrangement is adopted 
in view of the relatively heavy loading 
due to the fact that the shaft is un- 
balanced. Vandervell thrust 
washers, carried in a counterbore in 
each end of the centre bearing housing 
and cap, provide for axial location of 
the shaft. 

Connecting rods of H-section are 
employed. They are offset 2; mm 
from the centre of the big end bearing 
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towards the adjacent main bearing, this 
being necessitated because of the close 
spacing of the pairs of cylinders. The 
big end caps are split at 90 deg, but, 
nevertheless, can be withdrawn 
through the cylinders because of the 
comparatively large diameter of the 
bores. The big end bearings are 
copper-lead lined steel shells. Wrapped 
bronze bushes are fitted in the small 
ends, and the gudgeon pins are an 
interference fit in the cross-holes. 
These pins are located axially by 
circlips. The light alloy pistons of 
T-slotted type have flat crowns and 
carry two compression rings and an 
oil control ring. 

While the inclined valves are oper- 
ated by conventional push rod and 
rocker gear from a cast iron camshaft, 
there are some interesting detail 
features. Sintered hard bronze bushes 
are used for the front and intermediate 
camshaft bearings and a copper-tin 
alloy bush at the rear. For ease of 
assembly of the camshaft from the 
rear, the intermediate bearing is of 
smaller diameter than the rear bearing, 
and the front bearing is smaller still. 
Cast iron piston type tappets receive 
the spherical ends of carbon steel push 
rods, which have cups at their top ends 
to receive the spherical end of tappet 
adjusting screws in the rockers. The 
carbon steel rocker shaft is carried on 
four aluminium alloy pedestals, the 
rockers being assembled one in front 
of and one behind each pedestal. 
Distance tubes are fitted between the 


The fan and coolant pump are mounted on the side of the Fiat 600 
engine 
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rockers in place of the more usual coil 
springs. The valve guides are all 
identical and are axially located by 
circlips in grooves round the guides. 
The lower ends of the guides are flush 
with the holes in which they are 
housed, thus giving minimum obstruc- 
tion to gas flow. To prevent a valve 
falling into the cylinder should a spring 
break, circlips are fitted in grooves 
round the valve stems above the 
guides. 


Citroén 

In view of the pronounced trend 
towards a stroke:bore ratio of 1:1, or 
less, it is surprising at first sight that 
for the new Citroén DS19, which has 
so many technical features of advanced 
design, the engine retains the 78 mm 
bore and 100 mm stroke of the existing 
2 litre engine. No doubt this feature 
has been retained to keep the overall 
length of the unit to a minimum, an 
important consideration in a front 
wheel drive vehicle. The stroke:bore 
ratio is 1-28:1 and the swept volume of 
this four cylinder unit is 1,911 cm’. 
Although the cylinder block and crank- 
case casting is unchanged, the light 
alloy cylinder head has hemispherical 
combustion chambers with large inlet 
and exhaust valves set at an included 
angle of approximately 60 deg. The 
valves are operated by push rods and 
an entirely new rocker assembly, 
actuated by a single camshaft mounted 
fairly low in the crankcase. 

A Weber twin-choke carburettor of 
downdraught type is mounted on the 
water - jacketed induction manifold. 
Each of the twin chokes supply the 
four cylinders, but the throttle of the 
second choke begins to open only 
when the throttle of the first is fully 
open, thus giving a progressive action. 
A four-branch exhaust manifold leads 
forward to an expansion chamber from 
which the gases pass to the silencer, 
which is mounted transversely. With 
a compression ratio of 7-5:1 the maxi- 
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The V8 engine layout is employed in most American cars. As can be seen from this over-square Oldsmobile unit, the design is very compact 
and so enables a low bonnet line to be obtained 


mum output is 75 b.h.p. at 4,500 r.p.m. 
The maximum b.m.e.p. and torque are 
130 lb/in*? and 101 lb-ft respectively. 
The maximum piston loading is 2-53 
b.h.p/in* and the specific power output 
39 b.h.p/litre. Peak piston speed is 
2,950 ft/min. 


Standard 

Apart from the engines that are new, 
or which are new developments of 
previously existing designs, increased 
specific power is a feature also of a 
number that are virtually unchanged 
mechanically except for minor modi- 
fications. A case in point is the 
2,088 cm*® Standard Vanguard III 
power unit. It has a 85mm bore and 
92mm stroke; the stroke:bore ratio, 
therefore, is 1-08:1. Modifications have 
been made to stiffen the crankcase by 
extending the bosses for the cylinder 
head studs. Also, big end lubrication 
has been improved by cross drilling 
the crankshaft. The sizes of the inlet 
ports and inlet throats have been 
increased from 143 in to 144 in, and the 
compression ratio has been increased 
from the 7:1 of the Vanguard ITI engine 
to 7-5:1. 

As a result of this attention to better 
breathing, allied with the increased 
compression ratio, the maximum 
power has been boosted from 65 b.h.p. 
to 68 b.h.p. at 4,200 r.p.m. The maxi- 
mum torque has also been increased 
from 108\b-ft at 2,000 r.p.m. to 
113 lb-ft at 2,000 r.p.m., the maximum 
b.m.e.p. now being 128 Ib/in?. Thus, 
the specific power has been increased 
from 31-1 b.h.p/litre to 32-5 b.h.p/litre, 
for piston loadings, respectively, of 
1-84 b.h.p/in? and 1-93 b.h.p / in’. 
Obviously the engine is but moderately 
rated and may, therefore, be expected 
to give long and trouble-free operation. 
This conclusion is supported by the 
fact that the 1,991 cm® Triumph TR2 
engine evolved from it, by fitting wet 
sleeves of 83mm bore, now develops 
95 b.h.p., the extra 5 b.h.p. being 
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obtained by fitting larger S.U. twin 
carburettors., 


Compression ratios 

Another example is found in the 
Rover 90, the bore and stroke of which 
remain unchanged at 73-03 mmx 
105mm (2-84in X 4-14in), giving a 
swept volume of 2,638cm*. However, 
the compression has been raised from 
6-73:1 to 7-5:1. This has had the effect 
of increasing the maximum power from 
90 b.h.p. at 4,500 r.p.m. to 93 b.h.p, at 
the same crankshaft speed. Simiiarly, 
the effect on b.m.e.p. has been an 
increase from 125 lb/in? at 1,500 r.p.m., 
when the maximum torque was 
130 lb-ft, to 129 1b/in® at 1,750 r.p.m., 
giving a maximum torque of 138 lb-ft. 

In the review of the engines a year 
ago, it was remarked that the first step 
towards obtaining increased thermal 
efficiency was “to increase the com- 
pression ratio to about 7 to 7-5:1,” but 
this year it would appear that an 
increase to about 7-5 to 8-1:1 has been 
made. The Rapier, Hunter 75 and 
Jaguar 2-4 litre, all have an 8-1 com- 
pression ratio, while the Sapphire 234, 
with its larger bore of 90 mm (3-54 in) 
has a compression ratio of 7-5:1, as also 
has the new Citroén DS19 engine. 
Other engines, of British manufacture, 
that have a compression ratio of 8:1 or 
higher are the Alvis 3 litre T.C. 108/G, 
the Aston Martin DB2-4 Mk 2, the 
Bristol 405, and the Lagonda 3 litre. 
These are admittedly high performance 
cars, but they are designed to carry 
saloon coachwork; for special com- 
petition models, a ratio of 9:1 is not 
uncommon, 


American engines 

In American engines the upward 
tendency in compression ratios is even 
more marked, due doubtless to the 
horsepower race in which many manu- 
facturers in the United States were 
engaged a year ago, and also to the 
availability of higher octane fuel. 
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Thus, Buick, Cadillac and Lincoln 
employ a ratio of 9:1, while Chrysler, 
Oldsmobile and Packard are content 
with an 8-5:1 ratio in their power units 
of similar type, that is, of the over- 
square V8 layout. 

Concurrently with these increases in 
compression ratio, much attention has 
also been paid by American designers 
to obtaining better breathing, and high 
specific outputs have resulted. The 
5-23 litre Buick engine, for example, 
with a bore of 10146mm (4in) and a 
stroke of 81-3mm (3-2in) develops a 
maximum output of 236 b.h.p. at 
4,600 r.p.m., and its maximum torque 
is 330 lb-ft at 3,000 r.p.m. Accordingly, 
its specific power output is 45 b.h.p/ 
litre and the stroke:bore ratio is 0-80:1. 
The 5-42 litre Cadillac, with a bore 
and stroke of 988mm x 92-07 mm 
(3-88 in X 3-63 in), develops its maxi- 
mum power of 250 b.h.p. at 4,600 
r.p.m., and its maximum torque of 
345 lb-ft at 2,800 r.p.m. Its specific 
power is, therefore, 46 b.h.p/litre, and 
its stroke: bore ratio 0-93:1. The 
6-03 litre Lincoln has a bore and stroke 
of 101-6 *X 93mm (4in X 3-66in), its 
stroke:bore ratio being 0-91:1. Maxi- 
mum power of 285 b.h.p. is developed 
at 4,600 r.p.m. and maximum torque of 
401 lb-ft at 2,800 r.p.m. The specific 
power is 47 b.h.p/litre. 

Chrysler have two V8 engines, the 
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smaller, of 4,932cm® swept volume, 
being a square unit of 92-07mm 
(3-63 in) bore and stroke. This unit 
develops 188 b.h.p. at 4,400 r.p.m. and 
has a maximum torque of 275 lb-ft at 
2,400 r.p.m. Its specific power output 
is 38 b.h.p/litre. The larger engine of 
5,430 cm® swept volume has the same 
stroke but a bore of 97 mm (3-81 in), 
the stroke:bore ratio being 0-95:1. The 
peak output is 250 b.h.p. at 4,600 
r.p.m., and its specific power output is 
46 b.h.p/litre. A maximum torque of 
340 Ib-ft at 2,800 r.p.m. is quoted. 
The Oldsmobile engine is aiso over- 
square, with a bore of 984mm 
(3-88 in) and a stroke of 87-33mm 
(3-44 in), giving a swept volume of 
5,318cm°. Its stroke:bore ratio is 
0-88:1. The maximum power of 
202 b.h.p. is obtained at 4,000 r.p.m. 
and the maximum torque of 332 lb-ft 
at 2,400 r.p.m. Thus, the specific 
power is 38 b.h.p/litre. Packard have 
two sizes of V8 engine, the smaller is 
of 5,243 cm® swept volume and has a 
bore of 96-8 mm (3-81 in); the larger is 
of 5,768 cm* capacity and has a bore 
of 1016mm (40in). Both have the 
same stroke of 88-9mm (3-5in). The 
maximum output of the smaller unit is 
225 b.h.p. at 4,600 r.p.m., so the specific 
output figure is 43 b.h.p/litre. Of the 
larger unit, the maximum power out- 
put is 260 b.h.p. at 4,600 r.p.m.; this 


The Standard, four-cylinder diesel engine, of 2,092 cm’ swept volume is a popular unit for 
installation in taxicabs 
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gives a specific b.h.p. figure of 
45 b.h.p/litre. 

It is interesting to note that, of these 
American engines, the smaller Chrysler 
unit alone has a stroke:bore ratio of 
unity. The others all have stroke:bore 
ratios of less than unity, with the 
Buick having the smallest ratio, of 
0-80:1. Mean piston speeds at peak 
output r.p.m. are accordingly reason- 
ably low, no more than 2,450 ft/min in 
the case of the Buick and 2,660 ft/min 
in the Chrysler with its 1:1 ratio. 

The recent developments in 
American engines have certainly 
brought them into line with European 
standards of specific power output, as 
can be seen by comparing the fore- 
going figures with the 44 b.h.p/litre of 
the Sunbeam Rapier, the 50 b.h.p/litre 
of the Singer Hunter 75, the 47 b.h.p/ 
litre of the 2-4 litre Jaguar, the 52 b.h.p/ 
litre of the Sapphire 234, the 47 b.h.p/ 
litre of the Aston Martin DB2-4, and 
the 53 b.h.p/litre of the Bristol 405. 
A few representative figures for Con- 
tinental cars are 45 b.h.p/litre for the 
Alfa Romeo 1900 Super, 40 for the 
B.M.W. 502, 42 for the D.K.W., 36 for 
the Fiat 1100, 38 for the Lancia 
Aurelia, and 45 b.h.p/litre for the 
Mercedes 300C. 


B.M.W. 

B.M.W. remain the sole European 
exponents of the V8 layout, but their 
engine is now produced in two sizes. 
The original model, the 502 unit, has 
a bore of 74mm (2-913 in) and stroke 
of 75mm (2-953 in), giving a swept 
volume of 2,580 cm! and a stroke:bore 
ratio of 1-01:1. A maximum power 
output of 105 b.h.p. is developed at 
4,800 r.p.m., with a compression ratio 
of 7:1. Its maximum torque is 132 lb-ft. 
The recently introduced larger engine, 
used in the type 503, 505 and 507 
models, is over-square, having a bore 
of 82mm (3-228in) and the same 
75mm stroke of the original version. 
The swept volume is 3,168cm* and 
the stroke:bore ratio 0-91:1. A com- 
pression ratio of 7-2:1 has been 
adopted, and the output is increased to 
140 b.h.p. at the same rate of revolu- 
tions. Thus, the specific power is 
44 b.h.p/litre. The maximum torque 
is 163 lb-ft. At maximum output, the 
mean piston speed is 2,360 ft/min for 
both engines, since they have the same 
stroke and peak speeds; this is a 
moderate value. These engines have 
wet liners, a feature also of Citroén, 
Renault and Standard units. 

Slight modifications to existing 
designs in order to give an increase in 
power have also been made to some 
Continental engines. For example, the 
2 litre Renault Fregate engine has been 
increased in size from 1,996cm! to 
2,141cm', by boring out to 88mm 
instead of 85 mm; the stroke remains 
at 88mm. This gives a stroke:bore 
ratio of unity. The maximum power 
output is now 77 b.h.p. at 4,000 r.p.m., 
instead of 62 b.h.p. at 3,800 r.p.m., and 
the maximum torque of 108 lb-ft is 
obtained at 2,200 r.p.m. instead of at 
2,600 r.p.m. Better acceleration has 
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naturally resulted from this improve- 
ment at the lower end. 

The trend towards higher specific 
powers has been accompanied, of 
course, by greater attention being paid 
to cooling. In particular, the cooling 
of the exhaust valves is recognized as 
important, and the coolant is accord- 
ingly first directed to the areas adjacent 
to the exhaust valves. In the case of 
the Singer Hunter 75, the water is 
brought into actual contact with the 
exhaust valve guides, since holes are 
drilled in the guide bosses. In the 
Lagonda and Aston Martin engines 
also, the guides are in direct contact 
with the water. In the Fiat 600 engine 
and a number of others the exhaust 
guides do not protrude into the ports. 

Petrol injection has made no further 
headway, doubtless because of the high 
cost of the injection equipment in 
comparison with that of the car- 
burettor, and the Mercedes 300 SL 
remained the only example at Earls 
Court. This six-cylinder, 3 litre 
engine of 85mm X 88mm (3-35 in x 
3-47 in) bore and stroke now develops 
240 b.h.p. at 5,800 r.p.m., with a com- 
pression ratio of 8-55:1. Its mean 
piston speed at peak output is 3,350 
ft/min and its specific output is 
80 b.h.p/litre, both unusually high 
figures. It is noteworthy that a year 
ago the maximum power of 240 b.h.p. 
was quoted as being obtained at 
6,100 r.p.m., the maximum torque as 
217 lb-ft at 4,800 r.p.m., and the maxi- 
mum b.m.e.p. as 178 lb/in®. Now, the 
maximum torque is given as 216 lb-ft 
at 4,600 r.p.m., and the b.m.e.p. as 
169 Ib/in?. 

The highest stroke:bore ratio is that 
of the Hudson Wasp six-cylinder, 
3-3 litre engine, one of the few remain- 
ing side valve power units. This engine 
has a bore and stroke of 76-2 mm 
120-65 mm (3 in X 4-74in), the ratio 
being 1-584:1. The mean piston speed 
at peak output of 115 b.h.p. at 4,000 
r.p.m. is 3,170ft/min. It is closely 
rivalled in respect of stroke:bore ratio 


and valves 


On the Standard Vanguard Ill, the breathing system has been 
improved by modifications to the induction manifold, iniet ports 
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by the A.C. six-cylinder, 2 litre unit, 
with a bore and stroke of 65 mmx 
100mm _ (2-56in X 3-94in), giving a 
ratio of 1-538:1. A peak output of 
76 b.h.p. is obtained at 4,500 r.p.m., 
when the mean piston speed is 
2,950 ft/min. The Riley Pathfinder 


24 litre engine of 80-‘5mm x 120mm 


The twin carburettor installation on the 14 
litre M.G, Magnette engine 


(3-17 in X 4-7 in) bore and stroke also 
has a stroke:bore ratio approaching 
1-5:1, actually 1-49:1. At 4,400 r.p.m., 
when maximum b.h.p. of 110 is 
obtained, the mean piston speed is 
3,400 ft/min. 

The importance of durability is well 
recognized and the practice of employ- 
ing a chromium plated finish for the 
topmost piston ring is extending. So, 
also, is the trend towards the fitting of 
oil filters of the full flow type. A 
commendable move is the location of 
such filters in an accessible position for 
easy withdrawal of the element for 
cleaning or replacement: the value of 
a filter is largerly offset if inaccess- 
ibility leads to neglect. The attention 
paid to exhaust valve cooling has 
already been mentioned, and it is, of 
course, important from the general 
durability point of view. So, likewise, 


is the stiffening of the cylinder-crank- 
case casting exemplified by the latest 
version of the Vanguard engine. 

Briefly, it may be said of engine 
design that while higher thermal and 
volumetric efficiencies are being 
sought, particularly with the few new 
engines, and with those of recent 
design which lend themselves to such 
development, at the same time the 
policy of rationalization is firmly 
established amongst the larger or 
group manufacturers and is extending 
to the manufacturers producing in 
smaller numbers, who continue to offer 
cars of individuality. 

Apparently the diesel engine for use 
in private cars is suffering an eclipse. 
Attractive as the diesel is from the 
thermal efficiency, and, therefore, the 
fuel economy point of view, and despite 
the improvements which have been 
effected to secure quieter and smoother 
running at idling speeds, it has the dis- 
advantages of being less flexible than 
the petrol engine and still compara- 
tively rough and noisy, except when it 
is pulling under load, It is also of 
heavier construction and so more costly 
than a comparable petrol engine. 

It seems that the main reason for the 
lack of sponsors, amongst car manu- 
facturers, for this type of engine lies 
rather in the considerable development 
of the petrol engine during the last few 
years, since fuel of higher octane rating 
became available. The increased 
thermal efficiency of the modern petrol 
engine has reduced the diesel’s advan- 
tage in this respect, and it has, more- 
over, been obtained without detriment 
to the smooth running and flexibility. 
While the Standard diesel engine of 
2,092 cm’ capacity was shown in 
sectioned form and is available in the 
Vanguard estate car, the Borgward 
diesel-engined car has been discon- 
tinued, so that the Mercedes 180D of 
1,737cm* capacity and the Fiat diesel- 
engined version of the model 1400 
remain the only other cars of this type 
on the market. 


The Morris Isis has an S.U. carburettor on a two-port, external 
induction manifold feeding a six port branch tract cored in the 


cylinder head 
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Increased Attention Directed Towards Intake Temperature Control to Prevent 


WIDE variety of designs con- 
tinues to be a feature of modern 
induction systems. In general, 

on four-cylinder engines, the two port 

branch induction tract with siamesed 
inlet valve ports continues to be more 
popular than the four port branch 
pattern. On six-cylinder units, both 
the three port branch tract with 
siamesed inlet ports, and the four 
port branch unit with two of the 
branches siamesed have a considerable 
following. The six port branch, with 
all the branches feeding individual inlet 
valves, is favoured by some engine 
manufacturers, including Jaguar on the 

Mk VII and 2-4 units, Armstrong 

Siddeley on the Sapphire, Daimler on 

the Regency and Humber Super Snipe. 

Rolls-Royce and Bentley, after having 

employed the four port branch design 

for a number of years, have now gone 
over to the six port type, and so has the 

British Motor Corporation. 

Exhaust heat is used to a greater 
extent than coolant for induction hot- 
spots, and there is no doubt that the 
exhaust heat arrangement is the better 
one. However, with overhead valve, 
hemispherical head engines it is extreme- 
ly difficult to employ an exhaust heated 
hot-spot. Almost without exception, 
the power units of the American models 
are fitted with thermostatically-con- 
trolled hot-spots; a few British and 
Continental engines are similarly 
equipped. On the American V8 engines, 
the thermostat flap-valve is generally 
on the exhaust manifold of one of the 
cylinder banks, and the ducts are so 
arranged that, while the engine is cool, 
exhaust gas passes through the induc- 
tion casting; after the unit has become 
warm the thermostat valve opens and 
the exhaust gas flow through the 
induction casting is much reduced. 

On the conventional in-line versions 
of four- and six-cylinder engines, the 
hot-spot is obtained simply by arranging 
both the induction and exhaust systems 
on the same side of the engine, usually 
with the induction manifold above that 
of the exhaust. The thermostatically- 
controlled heat valve is placed in the 
off-take of the exhaust manifold, and 
the heat valve spindle is parallel to the 
crankshaft. This valve is mounted 
eccentrically relative to the axis of the 
spindle so that exhaust pressure tends 
to open it against the tension of the 
thermostat spring. When the engine is 
cold or cool, the valve is in the closed 
position and exhaust gas from the engine 
cylinders is directed up and around the 
jacket of the induction-T, so warming 
the mixture. As the engine warms up, 
the thermostatic spring loses tension, 
and permits the flap valve gradually to 
open, so passing less exhaust gas round 
the induction tract. 


Carburettor Icing 


There is a tendency, on British 
automobiles, towards the adoption of 
coolant-heated induction manifolds. 
This comes mainly from the trend 
towards the use of the hemispherical 
combustion chamber; for with the 
exhaust and inlet ports on opposite 
sides of the engine, it is impracticable 
to employ exhaust heat effectively. 

At long last it appears that the value 
of controlling the temperature of the 
ingoing air is being considered. On 
even a small vehicle such as the Fiat 
600, a simple manual control is provided 
to take cooler air from the engine 
compartment, or hot air from the 
region immediately over the exhaust 
manifold. On the Ford Continental 
and Lincoln models the temperature 
of the ingoing air is thermostatically- 
controlled; this is an excellent feature, 
and one which might be widely 
copied 

As in previous years, the carburettors 


exhibited can be divided into two 
distinct classes. They are the open- 
choke and constant-vacuum versions. 


All the vehicles equipped with the 
constant-vacuum pattern carburettor 
are of British manufacture. On the 
other hand, all the American and 
Continental cars shown are fitted with 
open-choke carburettors, and so are 
many of the British exhibits. Without 
exception the constant-vacuum instru- 
ments are of the horizontal variety, or 
fitted at an angle of some 30 deg from 
the horizontal, in what is sometimes 
called the semi-downdraught arrange- 
ment Nearly all the open-choke 
carburettors are downdraught layouts 
many of which, particularly those of 
American design, are extremely short. 
This trend towards shorter down- 
draught carburettors is, of course, 
dictated by the modern styling of 
automobile bodies, which necessitates 
a low bonnet-line, and consequently 
little under-bonnet space in which the 
carburettor and air silencer can be 
accommodated, 

Since nearly all the American vehicles 
have power units of the V8 type, the 
downdraught carburettors are either of 
the twin-barrel or the four-barrel 
variety. The four-barrel carburettors 
are generally compound, with one pair 
of barrels functioning all the time, the 
other two barrels being brought into 
action for operation at high power 
output. These extra barrels are brought 
in and out of action automatically, 
generally according to manifold 
pressure 

All the American vehicles exhibited 
are equipped with automatic chokes for 
cold starting. Even Ford and Chevrolet, 
die-hard users of the hand-controlled 
strangler, have now gone over to the 
automatic choke. It is an anomaly that 


while British manufacturers are tending 
to follow American practice in auto- 
matic transmissions, they are drifting 
away from the now universal American 
practice of employing automatic 
carburation features. Very few British 
exhibits are equipped with automatic 
chokes. The Renault Fregate is fitted 
with a Solex carburettor, having a hot 
air form of automatic starting carburet- 
tor, similar in appearance to the 
American hot air device. 

The Humber Super Snipe Mk 4B 
now incorporates a hand strangler 
control, in place of the automatic choke 
device previously fitted to earlier 
versions of this model. Rolls-Royce is 
one of the few organizations to retain 
the automatic choke, which is fitted on 
both the Rolls-Royce and the Bentley 
models. While the current trend 
appears to be towards the elimination 
of the automatic choke in favour of the 
hand control, it is possible that this is 
a flash in the pan. If petrol were to 
become cheaper, a revival of interest 
in the automatic choke seems a possibil- 
ity, or even a likelihood. 

Although nearly all the Continental 
exhibits are equipped with downdraught 
carburettors, there are a few exceptions. 
On some Continental models, a ten- 
dency towards twin downdraught 
carburettors of the compound type is 
noticeable. This arrangement is an 
application of the compound system, 
employed on American four-barrel 
units, to the twin-barrel instrument. 
Although, as in the case of the four- 
barrel carburettor, automatic control 
of the extra barrel is usually effected by 
manifold depression, sometimes a 
mechanical interconnection is also in- 
cluded. 

The Alpha Romeo Guiletta Sprint, 
for instance, is equipped with a Solex 
dual downdraught carburettor of the 
compound type, and so are some of the 
B.M.W. models. On the Mercedes 300, 
two Solex dual downdraught compound 
carburettors are employed, while the 
190SL is fitted with twin Solex dual 
horizontal carburettors. These are of 
the compound variety, operated by 
large diaphragms and bob weight 
mechanisms. The Mercedes concern 
continues to be the sole exhibitor of 
petrol-injectionequipped models. These 
models are the 300C and the 300SL, 
both engines are of 2,996 cm*® swept 
volume. The 300SL was exhibited 
with petrol injection for the first time 
last year, 

Because of the trend towards lower 
bonnet-lines, air silencers as well as 
carburettor designs are showing signs 
of modification. On the American 
vehicles, the enveloping type of air 
silencer, with which a large portion of 
the silencer encircles the carburettor 
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instead of being above it or in line with 
it, are much in evidence. The Holley 
concern go further, and combine the 
carburettor with the air silencer in such 
a manner that the silencer forms a part 
of the carburettor, yet at the same time 
the two are easily separated for ready 
accessibility. 

Both British and Continental manu- 
facturers of air silencers are increasingly 
favouring the external-tube form of 
unit, with which the silence tuning is 
carried out mainly by means of a single 
external tube, perforated along its 
length. Usually the bore of the tube is 
tapered towards its intake. All the air 
going into the engine is taken through 
this single tube. 

In the British version, the air duct 
that serves the carburettor is usually a 
wedge-shaped box section fabrication of 
sheet metal, the narrow end of which 
fits over the carburettor intake. The 
silencing unit is suspended from the 
wider end, and may be either a simple 
silencer, or a combined oil bath air 
cleaner and silencer with the silencing 
tube taken from it. This later version 
is employed on a number of British 
exhibits. In other instances the so- 
called L- or T-type of cylindrical 
silencer is employed. With the L-type, 
one end of the cylinder carries an elbow 
piece which fits over the carburettor 
intake, so that the air is drawn through 
the length of the silencer. On the other 
hand, with the T-type an air duct is 
taken from half-way along the length 
of the cylinder, and thence by means of 
a rubber hose or metal connection to the 
carburettor intake. Some Continental 
manufacturers go to great lengths to 
seal the carburettor completely within 
the air silencer. B.M.W. products are 
a good example of this. Many American 
and Continental air silencers and 
cleaners incorporate excellent examples 
of quick-release catches by means of 
which the unit can be readily removed 
to give access to the carburettor. This 
is an essential feature where the air 
silencer envelopes the carburettor. 

Nearly all American cars are fitted 
with a throttle return damper. This is 
a diaphragm unit, similar in appearance 
to a suction advance assembly. Its 
purpose is to prevent the throttle from 
closing sharply and so cause stalling 
when the automatic transmission goes 
into neutral, a particularly desirable 
feature during the warm-up period. 
This device, for convenience, is usually 
attached to the carburettor where it 
can work directly against the throttle 
lever, so many observers assume that 
it is a part of the carburettor, but 
actually it is a completely separate unit. 


Four-cylinder engines 

An interesting exhibit among the new 
small cars was the Fiat 600. This rear- 
engined vehicle is powered by a very 
small four-cylinder overhead valve 
engine, which embodies several novel 
features. The cylinder head is cast in 
aluminium, and the induction system is 
cored within the casting. A Weber 
downdraught carburettor is mounted 


AUTOMOBILE 
ENGINEER 


above the induction tract, which is on 
the right-hand side of the head. This 
tract which is invisible externally, is of 
the two port pattern, and the siamesed 
inlet ports are arranged in the orthodox 
manner, The four sparking plug bosses 
are in recesses sunk into the right-hand 
side of the head casting, and it is 
between the plugs of numbers one and 
two, and three and four cylinders, that 


On the Fiat 600, the intake to the filter can 
be adjusted to take in warm or cold air 


the ends of the induction tract turn 
inwards to branch into the siamesed 
inlet valve ports. A cylindrical air 
silencer is mounted transversely above 
the engine, and is connected to the air 
intake of the carburettor by a right- 
angle elbow-piece fabricated from sheet 
steel, 

The exhaust system is on the left- 
hand side of the cylinder head. It is 
evident from the design of the exhaust 
manifold that considerable thought has 
been devoted to the free flow of the 
exhaust gases. The four separate 
exhaust branches leave the cylinder 
head to meet at a point nearly opposite 
number three exhaust port. Here, the 
off-take flange for the down-pipe joint 
is in a vertical plane. The down-pipe 
is then turned downwards towards the 
silencer, some four inches from the 
flange. Fuel supply is by a mechanical 
fuel pump mounted on the right-hand 
side towards the rear of the engine 
crankcase. The fuel tank is under the 
bonnet at the front of the car. 

It is at first sight surprising to find 
on so small a car an unusual item, 
which could well be incorporated in 
every motor car manufactured today. 
This is an alternative hot or cold air 
intake to the carburettor. However, the 
need for such a device to prevent 
carburettor icing in the winter is 
greater when the warm air flow through 
the radiator does not pass over the 
carburettor. 

In this vehicle, the inlet to the air 
silencer is of unconventional design, in 
that there are a number of orifices 
arranged radially around the entry end 
of the silencer. In addition, a fabricated 
duct leads from the underside of the 
entry end of the silencer down to a 


point above the exhaust manifold. 
The lower end of the duct is funnel- 
shaped to collect the warm air. By 
loosening a fly nut on the end of the 
silencer and rotating the disc on the 
outer face, a simple valve is made to 
close off the cool air intake holes and 
opens the passage for warm air to pass 
into the silencer from the exhaust 
manifold, and vice versa. This is an 
elaboration of the device employed 
on the Fiat 500, where a similar effect 
was obtained by pushing in a flap valve. 
Another point of interest on such a very 
small engine is the inclusion in the 
ignition system of a suction advance 
unit, doubtless employed to obtain fuel 
economy. Cold starting is effected by 
an auxiliary starter carburettor, 
operated by a plunger piston. 

The Rootes engineers have had long 
and successful experience with twin- 
gallery, ram’s horn induction systems, 
as employed on the Sunbeam Mks I, 
II and III. It is not surprising, there- 
fore, to find that the new Sunbeam 
Rapier also incorporates this type of 
system. This new engine is smaller 
than the Mk III, being 1,390 cm’* 
swept volume instead of the 2,260 cm* 
of the existing model. Moreover, both 
the induction and exhaust manifolds 
are now on the left-hand side of the 
engine. Mixture is supplied by a 
Zenith-Stromberg DIF-36 unit, which 
is a new and shorter version of the 
instrument used on the Mk III. In 
general design, the carburettor follows 
closely on the lines of the earlier model, 
but small improvements have been 
made, among which are the new 
strangler and fast idle system, five 
screws to secure the float chamber 
cover, and so on. The cam system of 
the fast idle mechanism has been 
redesigned, and the fast idle rod is now 
connected to the same end of the 
throttle spindle as is the throttle 
lever. 

The aluminium induction manifold 
is arranged above that of the exhaust. 
It contains two separate gallery tracts, 
the outer ends of which feed the four 
separate iniet valve ports in the 
cylinder head. The dividing wall, 
separating the two tracts, is brought 
right up to the riser orifice, which is 
positioned half-way over each gallery. 
In cross section, the tracts are rect- 
angular at the riser, and change to 
circular just beyond the point where 
they curve inwards towards the cylinder 
head. Both ends of the manifold rise 
slightly from the riser, and the front 
branch appears to rise more than the 
rear one. This is an optical illusion, 
brought about by the fact that the 
induction flange for the carburettor is 
machined at an angle to permit the axis 
of the carburettor to be vertical, when 
the engine is installed with a trans- 
mission angle of some 5 deg, in the 
chassis. 

Although a_ thermostatically-con- 
trolled hot-spot valve is employed on 
the Humber Hawk and on the Hillman 
Minx, neither of the Sunbeam models 
incorporate this device. As on the 
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Sunbeam MkIII, the aluminium in- 
duction manifold is secured to the 
exhaust manifold, which is below, by a 
four-hole flange. The flange of the 
exhaust is open, so that the hot gases 
play directly upon the floor of the 
induction tract immediately under the 
riser, A drain pipe is taken from this 
point of the induction manifold and, 
following usual Rootes practice, a non- 
return ball valve is fitted to the lower 
end of this drain pipe. The exhaust 
manifold is of circular section and is 
of the four port type, but has a single 
gallery. Its off-take is directly under the 
inlet riser, 

Air silencing is by means of an A.C. 
unit; it is of the external tube type. 
The elbow of this silencer fits directly 
on the top of the carburettor. To 
operate the throttle mechanism, a 
torsion rod used in conjunction with a 
U-shaped throttle lever on the car- 


burettor is now employed, instead of 


the Bowden cable control of the Mk III 
unit. The rod is short, and the end 
remote from the carburettor is supported 
by a bracket attached to the induction 
manifold. An A.C, mechanical fuel 
pump is fitted on the right-hand side, 
near the front of the crankcase. It 
embodies a flat bowl type filter. 

Now that the smaller six-cylinder 
engine is gaining popularity, the intro- 
duction of a large four-cylinder power 
unit comes as something of a surprise. 
When one considers, however, that the 
new 2:3 litre, four-cylinder Armstrong 
Siddeley engine is developed from the 
well-tried earlier Sapphire model, good 
results may be expected. Actually, this 
is a high performance, sports engine, 
and is used as an alternative power unit 
for the other small model. The vehicle 
with the four-cylinder engine is called 
the 234 and the other model, the 
Sapphire 236, is equipped with the 2:3 
litre, six-cylinder engine. 

Surprisingly, the four-cylinder sports 
version has siamesed inlet valve ports, 
although the combustion chamber is 
of the hemispherical type and is 
virtually the same as that employed in 
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The Renault Fregate has a hot air, automatic 
starter unit on the side of the Solex down- 
draught carburettor 


the Sapphire six-cylinder model. 
Mixture is supplied by twin S.U. 
carburettors inclined at 30 deg from 
the horizontal. The carburettors are 
bolted to the two separate short riser 
castings of aluminium, which in turn 
are bolted to the two inlet valve ports 
on the right-hand side of the cylinder 
head; these castings are, in fact, riser 
extensions. To heat the mixture, water 
jackets are incorporated on the under- 
side of the tracts. 

Hot coolant is fed from a pipe leading 
from the side of the cylinder head to the 
jacket in the rear induction casting. It 
is then fed into the front induction 
casting through a copper tube connect- 
ing the two, and thence through another 
external tube to the thermostat chamber. 
A balance pipe of { in bore connects the 
two induction tracts. For air silencing, 
a T-shaped air intake casting of 
aluminium fits over the intakes on the 
carburettors, and is connected to a long, 
T-type air silencer mounted longitu- 
dinally to the left-hand side of the 
cylinder head. 
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In addition to the Hunter model, 
Singer Cars Ltd. exhibited a new 
version, the Hunter 75. This vehicle 
is equipped with a new engine, having 
twin overhead camshafts with a chain- 
drive at the front. The cylinder head 
is of cast iron, and separate castings 
carry the camshafts. Mixture is sup- 
plied by twin, Solex downdraught 
carburettors of the 32-PB10-2 type. 
They are equipped with mechanically- 
operated acceleration pumps and starter 
valves of the usual Solex pattern. 

The induction manifold is of cast 
aluminium, and is mounted in the V 
between the two camshaft assemblies. 
Each carburettor feeds a short riser 
tract, which divides into two ducts in 
the longitudinal plane so that, in effect, 
each riser is siamesed vertically to form 
a four port branch manifold. The inlet 
valves of the hemispherical head are on 
the right-hand side of the engine, and 
the four valve ports are rather long and 
are vertical. This system, reminiscent 
of the Bristol 405, should result in 
excellent filling, as the mixture is on a 
steep downward gradient all the way 
from the carburettor to the inlet valves. 
The induction manifold is bolted down 
on the horizonta! gasket face machined 
along the right-hand side of the cylinder 
head. This leaves room for the water 
rail, through which the coolant enters 
the head, on the inner left-hand side 
of the V. 

Coolant heats the mixture, the 
manifold, of course, being jacketed for 
this purpose. The coolant leaves the 
head through ports in the manifold 
gasket face to the jacket. Between the 
two risers a large outlet pipe is taken 
from the manifold. It is joined by a 
rubber hose to the inlet at the top of the 
radiator. In fact, the jackets form the 
main coolant outlet of the engine. A 
neat air intake casting, of aluminium, 
fits over the carburettor intake ports, 
and is connected to a cylindrical air 
silencer mounted longitudinally above 
the left-hand camshaft cover. Fuel 
supply is by an A.C. mechanical 


pump. 


The four-port cylinder head of the Sunbeam Rapier is fitted with 
a twin-gallery induction manifold and a Zenith-Stromberg single 


downdraught carburettor 


Solex twin downdraught carburettors are employed on the engine 
of the Singer Hunter 75 and the induction system is jacketed for 
coolant heating 


- 
if 
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On the Standard Vanguard Mk III, 
the carburation system has _ been 
modified, the induction manifold and 
the inlet valves and ports being increased 
in area. The Solex carburettor is 
retained. As before, the induction 
manifold is of the four port branch 
variety, mounted above the exhaust, 
with a thermostatically-controlled hot- 
spot and heat jacket round the riser T. 
Of circular cross section, the galleries 
are inclined upwards on each side of the 
riser and drop slightly towards the outer 
branches. An air silencer of the external 
tube type is employed. The tube 
points forwards, towards the radiator. 
An alteration has been made to the 
throttle-operating mechanism; the 
system now incorporates a nylon ball 
joint to cater for universal movement. 

Although it was rumoured that the 
fuel system of the new Citroén DS19 
embodied petrol injection, the engine 
is actually carburetted in the conven- 
tional manner, except that a dual down- 
draught Weber carburettor of the 
compound variety is employed. Owing 
to the fact that the gearbox is in front 
of the power unit, the position of the 
engine is such that nearly half of it is 
under the dash. The four-cylinder 
power unit has a bore of 78 mm and 
a stroke of 100mm, and thus has a 
capacity of 1,911 cm*. It has hemi- 
spherical combustion chambers and a 
compression ratio of 7:5: 1. The power 
developed is 75 b.h.p. at 4,500 r.p.m. 

As is to be expected with this form of 
cylinder head, the induction and 
exhaust manifolds are on opposite sides 
of the engine, the induction system 
being on the left-hand side. A cast 
aluminium induction manifold of the 
four port branch pattern is employed. 
The branches are not separate, but are 
joined by webs between each pair. 
A water jacket is incorporated round 
the riser T, the coolant being fed in and 
out of the jacket by rubber hose of 
large diameter. 

The Weber dual downdraught car- 
burettor is mounted with its throttle 
spindle in a transverse plane. Both 
throttle barrels feed into a common 
mixing chamber, from which the two 
galleries lead, one to the front and the 
other to the rear, to the branch ports. 
Since the manifold is of the straight 
rake form, the port branches leave the 


The S.U. twin carburettor installation on the Armstrong Siddeley 
234, four-cylinder model 
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galleries at right angles. The cross 
section of the tracts throughout is 
circular. 

A carburettor of compound design 
is employed. Both throttle barrels are 
in action when high power is required, 
but for economical cruising, the 
secondary barrel goes out of action and 
all the mixture is supplied by the 
primary barrel. With this installation, 
the extra throttle barrel is brought into 
action by a mechanical interconnection 
between the two throttle valves, and 
not by manifold pressure as is the case 
in a number of Continental units. Since 
the engine is so far back in the frame, 
the carburettor is just below the 
extreme rear edge of the bonnet, where 
there is the greatest clearance above it. 
Ample under-bonnet space is thus 
provided for the air intake elbow which 
fits over the carburettor. From the 
elbow-piece, a rubber hose connection 
of large diameter leads to the cylindrical 
air silencer, which is installed longitu- 
dinally along the right-hand side of the 
rocker cover. 

The four port branch exhaust mani- 
fold extends along the right-hand side 
of the cylinder head, and its off-take 
faces forward. Above the exhaust 
manifold is a very large metal heat 
shield. The chief purpose of this is to 


A Weber dual downdraught carburettor of the compound type 
employed on the Citroén DS19 


protect the right-hand hydro-pneumatic 
suspension sphere from radiated heat, 
but it also serves to prevent the air 
silencer from being overheated, lying 
as it does above the manifold. From 
the exhaust manifold off-take, the 
exhaust gases pass to a small primary 
silencer, and then to a_ secondary 
silencer mounted transversely in front 
of the radiator. From this point, a long 
tail pipe leads back to the rear of the car. 
The pipe is of elliptical section, with its 
major axis horizontal to improve 
ground clearance. Following usual 
Continental practice, fuel is fed from 
the tank to the carburettor by means of 
a mechanical fuel pump. 


Six-cylinder engines 

The Jaguar 2:4 litre car is powered 
by a six-cylinder engine, a smaller 
version of the 3} litre unit. Its bore is 
83 mm, as in the Mk VIII; the stroke 
has been shortened to 765mm. In 
fact, the cylinder head is interchange- 
able with that of the Mk VII engine, 
and so are a number of other com- 
ponents. A major change has been made 
in the carburation system, however, 
and in place of the twin, large car- 
burettors of the S.U. constant-vacuum 
type, as employed on the Mk VII and 
the XK models, smaller twin Solex 


The exhaust manifold on the Humber Super Snipe Mk. 4B is in three parts, with piston 
ring type seals at the joints at each end of the centre component to allow for expansion 
and to prevent gas leakage 


downdraught 32-PBI-5/S, open-choke 
instruments are fitted. 

Since these carburettors are small 
for the swept volume handled, it is 
evident that the new power unit is 
deliberately de-tuned, doubtless in the 
interests of fuel economy. Obviously 
more power is available, should it be 
required, for subsequent versions of 
the engine. It is interesting to note 
that on the XK 140, the peak of the 
b.m.¢.p. curve occurs at an engine speed 
of 3,400 r.p.m,, while on the new 
engine the peak is at about 2,400 r.p.m. 
Much of this reduction of breathing 
capacity is doubtless due to the 
restriction in the carburation system, 
but the camshaft employed is the same 
as that used on an earlier version of the 
XK 120 model. 

The general design of the induction 
system is similar to that of the Mk VII, 
the manifold being placed on the right- 
hand side of the engine and formed of 
a single casting in aluminium, with six 
separate branch ports feeding the 
individual inlet valve ports in the 
cylinder head. As on the Mk VII, the 
carburettors are between the induction 
branch-ports of the pairs of cylinders 
numbers two and three, and four and 
five. The downdraught risers are fairly 
long, and merge vertically into the 
main induction gallery, which is of 
circular cross section, Because of the 
transmission angle of the engine, the 
riser of the rear carburettor is longer 
than the front one. Each carburettor 
thus feeds three cylinders, and between 
the two tracts there is a restriction 
forming a balance orifice and thus 
partly partitioning the gallery. A drain 
tube is provided under each riser 
T-junction. 

Hot coolant is employed for heating 
the mixture, a jacket being formed 
under each riser where it joins the 
gallery tract. These jackets are so 
arranged that most of the hot coolant 
in circulation passes into them through 
passages cored in the manifold casting. 
The orifices of these passages are 
aligned with similar channels and ports 
in the cylinder head. Bolted to the 
outside of the induction manifold 
casting is a four-port aluminium water 
rail, the top outlet of which is connected 
by a rubber hose to the inlet of the 
radiator, Thus, as in the Singer 
Hunter 75, the entire circulation of 
coolant is taken from the cylinder head, 
through the induction manifold jackets 
and thence by the water rail to the 
radiator. 

A single air silencer of the Vokes 
long cylindrical pattern is employed. 
It is installed transversely above the 
engine, and is connected to a T-shaped 
duct, of rectangular cross section, 
which fits over the intakes of both 
carburettors. The fuel is supplied by 
an S.U. electric pump, mounted in a 
recess in the left-hand side rear wing, 
an excellent position for avoiding pre- 
heating of the fuel and subsequent 
vapour lock troubles. 

Twin, three-port exhaust manifolds 
are fitted on the left-hand side of the 


AUTOMOBILE 
ENGINEER 


NOVEMBER 23, 1955 


On the Jaguar 2.4 litre model, Solex twin downdraught carburettors are fitted and the 
risers are of different lengths because of the installation angle of the engine 


engine. The branch ports of cylinders 
numbers three and four are vertical, 
while those of numbers one and two, 
and five and six are turned inwards to 
join them. The two down-pipes join 
to form one, some 6 in from the flange 
joints, and thereafter the pipe leads 
back to the single elliptical section 
exhaust silencer, in line with the rear 
left-hand cantilever spring. 

Much interest was shown in the 
recently introduced Sapphire 236. The 
new power unit is similar to that of the 
earlier ‘“‘Eighteen’’ model, but has been 
developed to produce more power. 
As in the earlier Sapphire engine, the 
induction system is of the double- 
gallery type, with the main gallery 
tract and its six inlet valve ports cored 
on the left-hand side of the cylinder 
head. The combustion spaces, however, 
unlike those of the 3-4 litre Sapphire, 
are of the bath tub, or lozenge, form 
and the inlet and exhaust valves are 
in line. 

A circular section gallery is employed. 
It is divided in the middle, and a balance 
orifice is provided for maximum torque 
and good idling. Following previous 
design practice of Armstrong Siddeley, 
the main gallery is served by an external, 
cast aluminium manifold with a circular 
section tract. This manifold sweeps 
round from each side of the riser to the 
head. Whereas the earlier Sapphire 
model is unusual in that a four port 
branch manifold was employed, there 
are only two branches on the manifold 
of the 236 model, The two branch 
ports feed into the main gallery 
between the inlet valve ports of the 
pairs of cylinders numbers two and 
three, and four and five. 

An exhaust-heated hot-spot is pro- 
vided under the downdraught riser, the 
induction manifold being bolted at this 
point to the exhaust manifold below it. 
Twin exhaust manifolds are employed, 
one for each set of three cylinders. The 
off-take down-pipes join one another a 
short distance from the manifold 
flange joint. These exhaust manifolds 
are so designed that the hot-spot is 
taken off the front manifold, which is 
extended to the rear sufficiently for 
the hot-spot of the induction manifold 
to be bolted to it at a point in the middle 
immediately below the riser, a practice 


which has become increasingly popular 
in recent years. A _ steel plate is 
clamped between the two manifold 
flanges, both of which are of the open 
pattern. Thus, the exhaust gases play 
directly upon the steel plate. As on 
the Sapphire 346, the downdraught 
carburettor is a Zenith-Stromberg unit 
of the mechanical economizer type, 
with an acceleration pump, hand 
strangler and automatic fast idle. The 
air intake is equipped with an A.C. 
silencer of the external tube type, the 
elbow of which fits directly over the 
air horn of the carburettor. 

A newcomer to the Morris range is 
the Isis, powered by a B.M.C. six- 
cylinder engine similar in general 
design to that of the Austin A90 and 
Wolseley Six-Ninety models. There 
are, of course, several minor differences, 
one of which is the employment of a 
single S.U. carburettor instead of the 
twin carburettor layout on the Wolseley 
Six-Ninety, and the single Zenith unit 
on the Austin A90. 

The double-gallery induction system 
as employed on the A90, first exhibited 
last year, is a complete break away from 
previous Austin practice. Whereas 
the Austin installation incorporates a 
single downdraught Zenith carburettor, 
on the new Morris Isis an S.U. semi- 
downdraught instrument is used. The 
general scheme of the induction system 
of the Isis is much the same as on the 
first B.M.C, A90 engine, but has been 
modified to suit the S.U. installation. 
As in the Austin installation, the main 
induction tract of the Isis is a long 
circular section gallery, cast in the left- 
hand side of the cylinder head. From 
this tract, the six inlet valve ports drop 
steeply to the individual inlet valve 
ports. An external two port branch 
manifold serves the main gallery. The 
outlet ports of the manifold are opposite 
the spaces between the inlet valve 
ports of cylinders numbers two and 
three, and four and five. Following the 
usual practice with this system, a 
balance orifice, some 4 in diameter, is 
situated in the middle of the main 
gallery tract. 

The exhaust manifolds are below that 
of the induction system. Cylinders 
numbers one, two and three discharge 
into one manifold, while four, five and 
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six discharge into another. The front 
two-port external manifold is cast 
integrally with the front exhaust mani- 
fold to provide a hot-spot. As is current 
general practice with twin exhaust 
manifolds, the two down-pipes are 
joined before passing to the exhaust 
silencer. A large sheet metal heat 
shield is fitted underneath the car- 
burettor to protect it from radiated heat 
from the exhaust manifold below. 
Connecting the cylindrical air silencer 
with the air intake of the carburettor is 
an L-shaped box-section casting of 
aluminium. Following general Morris 
practice, an S.U. electric fuel pump is 
employed. For engine breathing, a 
pipe connects the rocker cover with the 
tappet cover, and another pipe is taken 
from the first one to the air silencer. 

Although for some years the engines 
in the Rolls-Royce and Bentley cars 
have been basically common, previously 
the vehicles have differed in other 
respects. However, no such differences 
exist in the new models, fitted with the 
pressed steel body, introduced earlier 
in the year. The new vehicle, which is 
known as the Silver Cloud, replaces 
the Rolls-Royce Silver Dawn model. 

Both of these vehicles are equipped 
with the new power unit, which now 
has a bore of 95-25 mm, instead of the 
92 mm of the previous versions. The 
stroke of 114-3 mm is unaltered, so the 
swept volume is now 4,887cm’, a 
considerable increase over the previous 
figure of 4,556 cm’. 

Instead of the four-port induction 
system, with the inner ports siamesed, 
as employed on the previous Rolls- 
Royce and Bentley models, the new 
engine has a six-port induction tract. 
One half of this tract is sunk in the side 
of the cylinder head and the other half 
is formed in the aluminium cover plate 
which is bolted to the cylinder head. 
This cover plate carries the two ports 
and flanges for the twin horizontal S.U. 
carburettors. Each carburettor feeds 
three cylinders. From the gallery 


tracts, the six individual inlet ports 
drop to their respective overhead inlet 
valves. A partition in the middle of the 
main gallery incorporates a_ balance 
orifice, so the tracts are separated in 
the usual manner. 


Two S.U. carburettors, with automatic chokes, are employed on 
the Bentley models shown this year 
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An unconventional feature of the 
induction scheme is the situation of the 
carburettor outlets in relation to the 
inlet valve ports in the cylinder head. 
In most installations of this type, it is 
usual to place the carburettor outlets 
either between the inlet valve ports of 
cylinders numbers one and two, and 
four and five, or between numbers two 
and three, and four and five. In the 
Rolls-Royce and Bentley design, how- 
ever, the carburettor outlets are almost 
opposite the inlet valve ports of numbers 
two and five cylinders. As in the 
previous range of engines, the new 
power unit has an F-head, with over- 
head inlet and side exhaust valves; so, 
possibly, cylinder head stud problems 
dictated the porting arrangement. 

As with the previous models, the 
induction system and carburettors are 
on the right-hand side of the engine, 
with the exhaust manifolds on the left. 
The twin horizontal carburettors, which 
appear to be very widely spaced, are 
arranged so that the float chamber of 
the foremost carburettor is at the front 
of the instrument while that of the other 
carburettor is at the rear. This is 
doubtless to prevent excess fuel reaching 
the engine cylinders when the car is 
standing on a steep hill, for while the 
front carburettor may flood, the rear one 
cannot. Riley also employ this scheme 
on the Pathfinder. 

In 1952, Rolls-Royce introduced on 
the Bentley an automatic choke system 
of the Zenith pattern, like that which 
has been used for some years on the 
Rolls-Royce Silver Wraith. A similar 
arrangement is employed on the new 
engines. As in the previous range of 
Bentley models, a long cylindrical air 
silencer is installed longitudinally above 
the rocker cover. From the centre of 
the silencer an inverted Y-piece of cast 
aluminium leads to the air inlet of the 
two carburettors. The strangler valve 
of the automatic choke system is in the 
vertical leg of the Y-piece, the valve 
disc being pivoted eccentrically relative 
to the axis of the air passage, which is 
common with automatic choke devices. 
In this engine, the thermostat is similar 
in design to the Zenith unit used on the 
Silver Wraith, except that the spindle is 
lengthened to accommodate a pair of 


An automatic choke is also used in the Zenith single downdraught 
carburettor installation of the Rolls-Royce Silver Wraith 


bi-metal thermostat springs instead of 
the single one employed in Zenith 
applications. It is fitted into a coolant- 
heated recess; the strangler valve is 
closed when cold and gradually opens 
as the engine warms up. 

Linked to the control mechanism is 
a fast idle cam. This is to prevent the 
engine stalling when cold or cool. In 
the previous models, when the engine 
was being started, the strangler valve 
was held positively closed by a solenoid 
wired in circuit with the starter motor 
switch. In the current installation the 
solenoid is in the ignition circuit. This 
circuit is broken by a pressure-sensitive 
switch placed in the oil gallery, so that 
when a certain oil pressure has been 
built up, the solenoid goes out of action. 
In addition, a temperature-sensitive 
switch is also included in the system. 
The purpose of this is to put the choke 
out of action at normal running 
temperatures. 

A change has also been made in the 
construction of the S.U. carburettors. 
The jet block with cork sealing rings 
has been discarded; instead, the jet 
member is now mounted on a dia- 
phragm. This permits the necessary 
vertical movement for mixture adjust- 
ment and at the same time provides a 
perfect seal. The slow running speed 
adjustment has also been altered. In 
the new scheme, the throttles are 
completely closed when the engine is 
idling, and a small quantity of mixture 
for idling is brought through a duct to 
the engine side of the throttle valves, 
as in the Amal carburettor of some 
years ago. A _ small, spring-loaded 
adjustment screw on each carburettor 
controls the quantity of idling mixture 
by-passing the throttles. For cold 
starting, the jet sleeve is lowered to 
increase the area of the jet orifice and a 
cam system opens the throttle to provide 
the fast idle. 

An interesting item is the fitting of 
Neoprene rings over the edges of the 
throttie spindle coupling discs. These 
discs are very thin and may have sharp 
edges. The rings are provided to 
prevent operators from cutting their 
fingers when working on the car- 
burettors. 

No major change has been made to 
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An unusual type of air intake and silencer, 
manufactured by Vokes Ltd., is fitted on 
the Jensen 541 


the carburation system of the Silver 
Wraith, but the engine size has been 
increased by the same amount as in the 
Silver Cloud and the Bentley. On this 
model the four port branch induction 
manifold has been retained. The two 
inner branches feed the siamesed inlet 
valve ports of cylinders numbers two 
and three, and four and five, while the 
two outer manifold branches supply 
single inlet valve ports. Since the 
exhaust manifold is on the opposite 
side of the engine, coolant heat is 
provided to heat the mixture, The 
riser-T is jacketed as far as the centre 
ports. 

A single Zenith-Stromberg 42-DBVC 
downdraught carburettor with an auto- 
matic choke is retained, but with 
increased venturi size to suit the greater 
swept volume. This installation is one 
of the few remaining systems incor- 
porating the automatic choke, and is 
the only one in which the classic 
form of automatic choke is em- 
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heat instead of exhaust. In_ this 


instance, the Zenith thermostat unit is 
housed in a recess cast in the coolant 
jacket surrounding the central portion 
of the induction manifold, and a light 
meta! rod connects the thermostat lever 
with that on the strangler spindle. 
As before, fuel supply is by means of 
an S.U. electric pump which, to avoid 


heat pick-up, is mounted on the 
chassis. An air silencer of the L-type 
is installed transversely above the 
engine 


On the Jensen Interceptor, the single 
Zenith-Stromberg downdraught car- 
burettor, with an automatic choke, is 
retained. This power unit is, of course, 
almost identical with that of the Austin 
Princess, which has the same carbura- 
tion system. On the Jensen 541, how- 
ever, three S.U. carburettors are 
employed in conjunction with an 
unconventional type of air intake and 
silencer. The three carburettors are 
mounted horizontally. Each is bolted to 
a short riser casting, which bends 
downwards sharply to meet its in- 
dividual! inlet valve port in the cylinder 
head. A balance pipe of large dimen- 
sions extends across the top of all three 
risers 

The Burgess air intake and silencer 
takes the form of a large box, some two 
feet long by one foot deep at the front, 
becoming shallower at the rear, and 
about |} in wide. It is attached to the 
intakes of the three carburettors. The 
actual opening for the air intake is at 
the front; although the area of this 
opening appears to be small, it must 
be sufficient in view of the known 
performance of the car. 

In the normal process of development, 
the power of the Humber Super Snipe 
overhead valve engine has been in- 
creased by the employment of a larger 
induction manifold and a bigger car- 
burettor venturi. On this model, known 
as the Mk 4B, an alteration has also 
been made to the exhaust manifold. 
Both the inlet and the exhaust manifolds 
are on the left-hand side of the engine. 
The six port branch induction manifold 


The Oldsmobile Rocket engine is a typical 
example of current American practice in 
air silencer design 


is of aluminium and is bolted to the 
exhaust manifold, which is below it, at 
a point underneath the riser junction. 
A thin plate of stainless steel is clamped 
between the hot-spot flanges, and the 
exhaust gases play directly on this 
plate, so effecting a quick warm-up 
from cold. In previous versions, the 
exhaust manifold was cast in a single 
piece. However, on the new model, 
three separate castings are employed. 
The centre piece, which carries four 
port branches as well as the hot-spot 
and off-take flanges, forms the largest 
casting. The two extreme port branches 
serve cylinders numbers one and six 
and are small separate castings. These 
fit into recesses in the open ends of 
the centre casting, in each of which are 
machined grooves to carry two seals of 
the piston ring type. This arrangement 
is by no means a new idea, but it is an 
effective way of providing for expansion. 
Daimler Co. Ltd., it will be recalled, 
employed this scheme many years ago 
on their large six-cylinder engines. 


On the Armstrong Siddeley 236 model, a single Zenith-Stromberg 
downdraught carburettor is employed 


The Lincoln Premier V8 engine has a thermostatically-controlled 
valve close to the right-angle bend in the air intake duct 
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A neat induction manifold casting is used on the B.M.W. 507 V8 engine 


Eight-cylinder engines 

Nearly all the American cars exhibited 
had V8 power units, and the carbura- 
tion, induction and exhaust manifold 
systems of these engines, unlike those 
of four- and six-cylinder engines, have 
become standardized. Continental V8 
engines follow much the same trend. 
On almost all units of this type, the 
induction system is contained in a 
massive casting that bridges the V and 
embodies eight induction channels 
arranged in sets of two, with one above 
the other. The carburettor is invariably 


of the downdraught pattern, and has 
either two or four barrels. It is mounted 
in the middle of the manifold casting. 
With the dual type of carburettor, the 
induction tracts are so arranged that 
one barrel feeds the two inner cylinders 
in one bank and the two outer cylinders 
on the other, or vice versa. Both versions 
are in common use, The riser T-junc- 
tions are at different levels; this is to 
permit the tracts to cross over one 
another. 

When 
carburettor is 


type of 
the only 


the four barrel 
employed, 


CLUTCHES 


Further Progress Towards Elimination of 


this country, seem to be content 
with the pedal-controlled dry plate 
clutch, and variations from the orthodox 
layout generally incur additional cost, 
it is not surprising that there is little 
change in the standard equipment on 
the large majority of cars represented 
at Earls Court. Nevertheless, it is 
evident that much is being done to 
meet the small but growing demand for 
simplified methods of control. Some of 
the larger and more expensive types of 
car are equipped with fully automatic 
transmissions; but semi-automatic 
systems, embodying a clutch that is 
actuated hydraulically, pneumatically 
or electrically, and controlled by the 
change speed lever, are employed in 
some of the less expensive vehicles. 
An example of the semi-automatic 
type of system is the Manumatic trans- 
mission supplied by the Automotive 
Products Co. Ltd. It consists essentially 
of a servo-operated clutch, a control 
unit, vacuum reservoir and gear lever 
switch. The Manumatic system can be 
installed in conjunction with any 
normal synchro-mesh gearbox, and 


Sie most car owners, at least in 


major modifications to existing design 
are not needed. This system is relatively 
inexpensive, and, in view of the 
advantages it affords, is undoubtedly 
attractive. 


Meanwhile, cars 


the majority of 
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difference is that instead of a single 
barrel feeding its own tract, two barrels, 
one primary and the other secondary, 
serve the tract. Also incorporated in the 
induction casting are the exhaust hot- 
spot ducts and, in many instances, the 
outlet ducts to take the coolant from 
the cylinder head on each bank to the 
outlet to the top of the radiator, 
Exhaust hot-spot ducts in most in- 
stances pass through the casting from 
one bank to the other, the flow of 
exhaust gas being controlled thermo- 
statically by a heat valve in one of the 
exhaust manifolds. In this type of 
engine, the exhaust manifolds are on 
the outside of each bank. 

On American engines, the enveloping 
type of air silencer is the rule; the 
silencer and cleaner unit surrounds the 
carburettor instead of being above it. 
The neatest V8 induction system 
design is that of the B.M.W. 507, in 
which a pair of Solex dual downdraught 
carburettors are employed. An unusual 
feature is that the top of the manifold 
casting is flat, and there is no sign of the 
channels and ducts, which are usually 
so evident in this form of design. 
Equally neat and effective is the 
arrangement on the B.M.W. 502. A 
single Solex downdraught carburettor is 
entirely encased in the air silencer, 
which fits closely on a ringed boss cast 
on the induction manifold. This air 
silencer is of the external tube type 
and is fitted with three quick- 
release catches, a most commendable 
feature. 


‘Pedal Control 


exhibited at the Show have conventional 
clutches, pedal controlled. Although 
the adoption of hydraulic actuation has 
extended, direct mechanical operation 
is retained in many instances, Whatever 
may be said against mechanical opera- 


Borg and Beck, 8 in diameter twin-disc, A.S. type, strap drive clutch 
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tion, it has the advantage of not being 
subject to the risk of becoming in- 
operative owing to failure of a hydraulic 
system, though it must be conceded 
that such failures are rare and can be 
prevented by normal maintenance 
attention. The hydraulic equipment 
could hardly be simpler, and provision 
for the mounting of the slave cylinder 
is now more generally included in the 
design of the bell housing. 


Borg and Beck have now introduced 
a new range of strap-drive clutches for 
high performance cars. This range 
includes both single-disc and twin-disc 
models in the 8in and 9in sizes, 
although nearly all cars are still equipped 
with single disc clutches. The torque 
range varies from 300 lb-ft for the 9 in 
diameter unit to a maximum of 100 lb-ft 
for the 8 in diameter single-disc clutch. 
These figures are for normal passenger 
car applications, with maximum engine 
speeds of 8,000 r.p.m. and 9,000 r.p.m. 
for the 9 in and 8 in units respectively. 
The special feature of the strap-drive 
design is that the drive to the presser 
plate is taken by a number of tangenti- 
ally disposed spring steel straps which 
deflect when the clutch is released, 


without disturbing the concentricity of 


the presser plate. This arrangement 
eliminates metal-to-metal rubbing con- 
tact and friction, so there is neither 
wear, backlash nor noise, while accurate 
balance is retained throughout the full 
travel. 

Three straps riveted to the cover 
interconnect the three release mecha- 
nism support brackets mounted in the 
cover, This forms a very rigid tri- 
angular assembly. The intermediate 
presser plate of the twin-disc clutch 
is allowed slight movement against 


small springs on the mounting pins. 
This has the effect of quickly separating 
the front disc upon disengagement. 
An exceptionally interesting clutch 
control system is that included in the 
the 


hydraulic installation of new 
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Diagram of hydraulic circuit for clutch 
actuation on the Citroén DS19 
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Citroén 2-litre DS19 saloon car. This 
system is also employed to actuate the 
brakes, steering, gear shift and suspen- 
sion. The hydraulic pressure is gener- 
ated by a belt-driven, seven-cylinder 
pump, which draws fluid from a 
reservoir and delivers it under high 
pressure into a main hydraulic accumu- 
lator, where the pressure is maintained 
at a constant value by a control valve. 

The conventional single dry-plate 
clutch is disengaged hydraulically when 
a valve admits fluid under pressure from 
the accumulator into the operating 
cylinder. Release of the fluid allows 
the clutch to engage. Control is 
effected automatically by a connection 
to the change speed lever. Movement 
of this lever leads to withdrawal of the 
clutch before a gear is selected, and 
re-engagement immediately after. 
There is also a connection to the 
accelerator pedal, to vary the speed of 
clutch engagement at the will of the 
driver. Declutching is effected auto- 
matically when the engine speed falls 
to a predetermined minimum. By an 
additional over-riding manual control 
on the dashboard, pressure in the opera- 
ting chamber can be released to engage 
the clutch when the engine is stationary. 

Another automatic clutch, giving 
two-pedal control, is now available for 
installation with a synchro-mesh gear- 
box. It is the Ferlec unit developed by 
Ferodo. This clutch is an electro- 
magnetic unit and was fully described 
in the February 1954 issue of the 
Automobile Engineer. Now, it is an 
optional feature of the Renault 750 
and the Panhard cars. 

Briefly, the clutch comprises a coil, 
contained in the flywheel, an armature 
ring which is allowed limited axial 
movement but located against rotation 
relative to the flywheel by three spring 
steel tangential trailing links, the ends 
of which are attached to the flywheel 
and the ring, and a driven plate 
interposed between two spider plates. 
One of the spider plates is attached to 
the flywheel and the other to the 
armature ring. That attached to the 
armature ring acts as the presser plate. 
There are also three trailing tangential 
leaf springs, one end of each of which 
is riveted to the driven plate; the other 
end of each carries a button that bears 
lightly against the presser plate. When 
the clutch is disengaged, the drag of 
these buttons on the presser plate 
takes up the play in the system, but is 
insufficient to move the vehicle. 

The electrical system includes a two- 
way change-over switch on the instru- 
ment panel. This is employed to take 
the current supply from either the 
dynamo or the battery. There is a 
second switch incorporated in the gear 
shift lever and a third is connected to 
the gear selector mechanism to bring 
into circuit one of two groups of 
resistances of a rheostat, according to 
whether the first or reverse gears, or 
one of the remainder are engaged 
respectively. These resistances auto- 
matically regulate the current, and thus 
the strength of the electro-magnet of 
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Cross section of the Fiat 600 clutch 


the clutch, to suit the gear selected and 
throttle opening. A_ control unit 
located beside the engine contains a 
rheostat actuated by the accelerator 
pedal, an adjustable resistance, a fixed 
resistance, which is short circuited by 
a switch on partial depression of the 
accelerator pedal, a relay controlled 
by the gear lever switch and a condenser 
to prevent arcing of the relay contacts. 

To engage the clutch, current is 
passed through a carbon brush and 
insulated slip ring at the rear of the 
presser plate, and thence by a flexible 
strip to an insulated terminal on the 
flywheel. This terminal is connected 
to the coil. When the coil is thus 
energized, its magnetic field clamps the 
driven plate between the presser and 
spider plates, and the drive is taken up. 
When the current is cut off, the clutch 
is disengaged by the action of three 
coil springs. 

For ordinary driving, dynamo current 
is directed by a two-way distributor 
switch through one or other of the 
rheostat resistances, according to which 
gear is engaged, and the electrical 
resistance is progressively reduced as 
the throttle is opened. It then passes 
through the resistance in the control 
unit and across the relay contacts, unless 
these are opened because the relay 
circuits are made by movement of the 
gear lever. When the engine is idling 
the current is inadequate to engage the 
clutch but it increases with the speed 
of the dynamo as the accelerator pedal 
is depressed. This pedal movement also 
progressively reduces the resistance of 
the rheostat so that the drive is taken 
up gradually. Movement of the gear 
lever for up or down changes causes the 
relay to break the circuit and disengage 
the clutch; re-engagement occurs when 
the lever is released. 

No matter what gear is engaged, the 
vehicle can be stopped by releasing 
the accelerator pedal and applying 
the brakes, and the engine can be used 
as a brake at engine speeds above idling. 
Should the starter motor fail, the engine 
can be tow-started. To tow-start, the 
vehicle can be towed with the change- 
over switch in the neutral position to 
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A model of the master controller of the Helecs Elexmatic-Transmittor 


cut off current to the clutch, and with 
a gear engaged; at an appropriate 
speed, battery current is switched on 
to engage the clutch and thus turn the 
engine. Subsequently, the dynamo 
current should be switched into the 
circuit. Battery current can be used 
if it is necessary to drive the vehicle in 
the event of dynamo failure, and also 
to hold the car on a gradient with a gear 


engaged. 
The semi-automatic, Elexmatic- 
Transmittor developed by Helecs 


Vehicles (Manufacturers) Ltd., makers 
of the Helecs electric vehicles, is another 
new two-pedal control system available 
at low cost for most cars with either 
crash or synchromesh gearboxes. 
Initially the aim during the develop- 
ment of this system has been at 
simplicity. However, should further 
refinements be required by motor 


manufacturers, these can, of course, be 
incorporated. The system has been 
adapted to a Morris Minor car, the 
flywheel of which was machined out to 
accommodate the coil of the electro- 


magnetic clutch. When the modifica- 
tion was completed, the weight of the 
flywheel was practically the same as 
before. Moreover, the new clutch was 
accommodated without alteration to 
the housing. 

The main features of the unit are 
an electro-magnetic clutch, with a maxi- 
mum current requirement of 3 amps, 
and a master controller unit operated 
by the accelerator pedal. Current is 
supplied from the battery instead of 
from the dynamo as in other units. 
The coil of the electro-magnet is 
housed in the engine flywheel, and the 
current is supplied through a slip 
ring immediately in front of it. A 
friction lining is secured to the rear face 
of the flywheel, to which, when the 
coil is energized, the driven plate is 
attracted. 

The master controller unit comprises 
a shaft, at one end of which is a piston 
in an air-dash-pot cylinder and the 
other end is connected to the accelerator 
pedal. This shaft carries a resistance 
coil wound on an insulator. Axial 
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movement of the shaft causes the coil 
to slide between a pair of electrical 
contacts to increase or decrease the 
resistance in the circuit through which 
current is fed to the electro-magnet 
of the clutch. 

When the accelerator pedal is in the 
released or in the slow running position, 
the actuating rod of the master con- 
troller is held, at the end of its travel in 
the dash pot cylinder, against the 
action of a return spring; also, the 
circuit to the clutch coil is broken, 
The initial movement of the accelerator 
pedal closes a micro-switch and com- 
pletes the circuit to the clutch coil. 
When the accelerator pedal is depressed 
further, the operating rod returns 
freely, under the action of the spring, 
except inasmuch that its rate of return 
is regulated by the dash pot. The 
movement of this rod causes the coil 
to slide between the pair of electrical 
contacts, and so reduces the resistance 
in the circuit to the clutch coil. This 
causes the drive to be taken up pro- 
gressively. 

To change gear, the throttle pedal is 
released to break the circuit to the 
clutch (a free wheel is incorporated to 
allow this to be done without slowing 
the progress of the car). The gear 
shift lever is then moved to select the 
appropriate speed, and then the pedal 
is depressed again to engage the clutch, 
When any gear is selected, a switch is 
closed in another circuit. This circuit 
serves a solenoid that actuates a plunger 
which locks the selector rod to prevent 
the gear from sliding out of engagement. 
A filter circuit is brought into action 
when the gear shift lever is in the 
neutral position. This feeds a small 
current to the clutch coil to spin the 
plate to assist engagement of the gear, 


Further Developments in Overdrives, Automatic and Semi-Automatic Systems 


introduction on a large scale of auto- 

matic transmissions as an optional 
extra, the overdrive also was widely 
offered as an extra. It is not surprising, 
therefore, that so far as the British 
domestic production is concerned, over- 
drive units are now standard on six 
models, available as an optional extra 
on fifteen models, and can be fitted as 
a conversion, without the vehicle manu- 
facturer’s official approval, on five 
others. Automatic transmissions are 
standardized on three models and 
available as an optional extra on three 
more. 

From the technical point of view, an 
overdrive has the advantage that a high 
top speed ratio can be chosen to reduce 
engine noise and petrol consumption, 
since the next lower ratio is readily 
available for acceleration, overtaking, 
and fast main road hill climbing. This 
cannot be said of overdrive top speed 
ratios obtained by normal gear change 


[ the United States, prior to the 


methods and incorporated in a normal 
gearbox, since such an arrangement 
does not give the advantage of the easy 
change between the two top ratios. It is 
simply a different approach to the 
problem of arriving at a suitable com- 
promise between the final drive and 
gearbox ratios. 


Laycock de Normanville overdrive 

A new small overdrive unit manu- 
factured by the Laycock Engineering 
Co. Ltd. is now available as standard 
equipment on the Sunbeam Rapier. 
The earlier unit, which was larger, is 
still in production and is at present used 
in all the other applications, The new 
unit differs slightly from the previous 
one, in that it has helical teeth on the 
gears and does not incorporate a 
hydraulic reservoir. Essentially, the 
overdrive consists of an input shaft, 
an epicyclic train, a free wheel, an 
output shaft, an oil pump and a two- 
way cone clutch. 


The input shaft is splined to the 
planet carrier of the epicyclic train and 
the inner, driving, member of the free 
wheel, while the outer member of the 
free wheel is attached to the output 
shaft and the epicyclic annulus. The 
sun wheel and clutch cone are secured 
together and are free to rotate on the 
input shaft, but they can be clutched 
either to the casing or to the annulus. 

In direct drive, power is transmitted 
from the input shaft through the tree 
wheel to the output shaft. Since the 
sun wheel and clutch cone are forced 
into engagement with the annulus by 
the clutch springs, they take over-run 
torque and, of course, also share the 
drive torque with the free wheel, 

To engage overdrive, the clutch cone 
is moved from the annulus into engage- 
ment with the casing to hold the sun 
wheel stationary. During the initial 
stages of this motion, the drive is taken 
through the free wheel. When the sun 
wheel is held, the input shaft drives 
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the planet carrier and planets, while the 
annulus rotates at increased speed. 

Gear teeth of helical form are 
employed so that the axial component 
of the load at the meshing points is 
applied to the sun wheel which, on 
drive, tends to press the clutch cone 
into engagement with the conical 
surface in the casing. It is because of 
this servo action, that it has been 
possible to eliminate the pressure oil 
reservoir, or hydraulic accumulator, 
and thus simplify the unit. Oil is 
supplied under pressure by a plunger 
pump actuated by an eccentric on the 
input shaft. 

It can be seen that the drive is main- 
tained continuously during the change 
from direct to overdrive and that over- 
run drive also can be transmitted 
continuously in both direct gear and 
overdrive. These features are claimed 
as advantages of this design, which was 
the first, and for a long time the only, 
unit available to manufacturers in this 
country. It is now standard initial 
equipment on six cars: Austin-Healey 
100, Bristol 405, Jensen Interceptor 
and 541, and Sunbeam Alpine and 
Rapier. It is an optional original fitment 
on the Armstrong Siddeley 2:3 litre, 
Humber Hawk and Super Snipe, 
Jaguar 2-4 litre and Mk VII type M, 
and XK 140, Sunbeam MkIII, 
Vanguard III, Vanguard diesel and 
Triumph TR2. Conversions, not 
officially approved by the vehicle 
manufacturers, are available for Ford 
Consul, Zephyr and Zodiac, Vauxhall 
Wyvern, Velox and Cresta, and Austin 
Princess, Sheerline and A90. 

The Laycock de Normanville over- 
drive is offered with a choice of ratios 
from 0-83 to 0°72, that is, 1:2 to 1-4 
inverse ratios. This choice of ratios 
enables the vehicle designer to match 
the overdrive unit to the characteristics 
of the car to which he wishes to apply 
it. In some instances, the choice of 
control to be adopted is influenced by 
the ratio used. For instance, on the 
Bristol 405, the inverse of an overdrive 
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ratio of 0-77, that is 1-3, is so near the 
ratio of third speed, 1:29, that there 
would be no point in using overdrive 


third. The Bristol accordingly has a 
hand-operated switch control with a 
trip arrangement, so that changing 


down from top automatically knocks 
out overdrive. On other cars, the over- 
drive may be available on the top two 
ratios, as for instance on the Austin- 
Healey, and the Vanguard. It may 
also be controlled purely by a hand 
switch or by a governor with an over- 
riding switch. 


Borg-Warner overdrive 
It is claimed that six and a half 
million American cars are fitted with 
the Borg-Warner overdrive unit. Now, 
manufacturing facilities are being set 


up in this country. As a result, it is 
specified as an optional extra for the 
Austin A90, Ford Zephyr and Zodiac, 
Morris Isis, Riley Pathfinder and 
Wolseley Six-Ninety. In the United 


States it is fitted on Studebaker, Ford, 
Frazer, Hudson, Kaiser, Lincoln, 
Mercury, Nash, Packard and Willys 
Cars 

The components of the British 
version of this overdrive are, in general, 
identical with those of the unit that has 
been made in large quantities in the 
United States. However, some changes 
have been made to suit manufacturers 


in this country: for example, steels to 
the British Standard, instead of to the 
S.A.E. specifications, are employed. 
The unit consists basically of an 


epicyclic gear train with helical teeth. 
Its input shaft, which is the normal 
gearbox output shaft, is connected to 
the planet carrier, while the annulus 
is connected to the output shaft. The 
sun wheel is free to rotate on the input 


shaft. Between the input shaft and the 
output shaft is a free wheel, which 
transmits the normal direct-drive 
torque 

On the planet gear, there is a dog- 


tooth ring in addition to the teeth that 
engage the planet gears. When the 


This small overdrive unit, manufactured by Laycock Engineering, Ltd., has been introduced 
for the Sunbeam Rapier, It has helical teeth, the thrust from which assists overdrive 
engagement 
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sun wheel is moved axially, these dog- 
teeth engage a set of teeth inside the 
planet carrier and the epicyclic train is 
locked. This feature is included so that 
overdrive can be locked out if desired, 
and also so that over-run braking of the 
car by the engine is available, for 
example, for descending long, steep 
hills. When the unit is unlocked, the 
free wheel prevents over-run braking 
and, it is claimed, permits easy gear 
changes to be made below the over- 
drive cut-in speeds and also slightly 
improves the petrol consumption. 

The mechanism for engagement of 
overdrive is as follows. There is a 
second dog-tooth ring on the sun wheel, 
with more widely pitched teeth, 
opposite which is a pawl. When the 
road speed increases to the predeter- 
mined figure, the governor makes an 
electrical contact, which, acting through 
a relay, energizes a solenoid that 
pushes the pawl into engagement with 
the dog-teeth. So long as the sun 
wheel is rotating in a forward direction 
a baulk ring prevents the pawl from 
engaging. If, on the other hand, the 
throttle pedal is released, the engine 
speed, of course, falls, and when it 
drops to 0-7 of the propeller shaft 
speed, the sun wheel is stationary. 
Further reduction in engine speed 
causes the sun wheel to move in the 
reverse direction. This, by friction, 
moves the baulk ring out of the way of 
the pawl which then drops into engage- 
ment with the dog-teeth to hold the 
sun wheel, and engage the overdrive. 
The planet carrier, driven by the input 
shaft, rotates round the stationary sun 
and drives the annulus at a greater 
speed. 

Thus, to engage overdrive, it is 
necessary to lift the foot from the 
throttle pedal long enough to allow the 
engine to slow down to 0-7 of its original 
speed. The cut-in speed is normally in 
the range of 30-35 m.p.h. When the 
speed of the vehicle is reduced, the 
overdrive remains in engagement until 
a speed of about 5 m.p.h. below the 
cut-in speed is reached. Overdrive is 
obtainable, of course, in any gear on 
which the vehicle speed can exceed 
the cut-in speed, 

Direct drive can be obtained simply 
by kicking down the accelerator pedal. 
This breaks the solenoid contact, and 
also momentarily breaks the ignition 
circuit. When the solenoid ceases to 
be energized, spring-loading tends to 
disengage the pawl, but is prevented 
from doing so by friction due to the 
sun wheel reaction. Breaking the 
ignition circuit cuts out that reaction 
and so releases the pawl which, when it 
reaches its disengaged position, remakes 
the ignition circuit. This action is 
rapid and generally only a few explosions 
are interrupted in this way. 

A large current is supplied to the 
solenoid to move the pawl into engage- 
ment, but once engagernent is complete, 
the current is reduced to a lower value, 
which is all that is necessary to hold the 
pawl in engagement. In the model 
offered in this country, if the throttle 
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Chrysler and Dodge cars now have a push- 
button control for their automatic trans- 
mission 


were to be held open above the over- 
drive cut-in speed, the large initial 
current could continue to flow, but in 
other models, a switch is incorporated 
to prevent this. Also, when the over- 
drive is locked out by engagement of 
the sun wheel dogs with the planet 
carrier, the high current flows through 
the solenoid as long as the vehicle speed 
is above the overdrive cut-in speed. 
Nevertheless, the reliability of the unit 
has been proved in service. 


Automatic transmissions 

It seems fairly certain that a number 
of manufacturers in this country will 
shortly offer automatic transmission as 
an optional extra. In America, the 
proportion of sales of vehicles incor- 
porating such transmissions is so high 
that any manufacturer who does not 
offer such an option will find it pro- 
gressively more and more difficult to 
sell his products, not only in the U.S.A., 
but also in markets to which American 
cars have relatively free access. This 
was no doubt partly responsible for the 
decision by Rolls-Royce and Bentley to 
offer the Hydramatic transmission, 
first as an extra, and now as a standard 
item on their cars, and also for Jaguar 
to offer the Borg-Warner automatic 
transmission as an optional extra. 

The Hydramatic transmission is well 
known. It consists of an epicyclic gear- 
box giving four forward speeds and one 
reverse, and a fluid flywheel which 
transmits only part of the engine 
torque, so losses due to slip, which in 
any case are not large in a private car, 
are minimized. This unit is now being 
made over here, and considerable 
development work has been done on it 
by Rolls-Royce and Bentley. The latest 
models are said to be improved in a 
number of respects as compared with 
earlier ones. 

This unit has a mechanical efficiency 
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comparable with that of a normal 
transmission. The choice of ratios is 
restricted by the arrangement of the 
gear trains, as are all epicyclic gear- 
boxes. Since the ratios adopted differ 
from those previously offered in the 
synchromesh gearbox, where no such 
limitations existed and where, therefore, 
the ratios were presumably chosen 
specially to suit the characteristics of 
the chassis, it is possible that the 
ratios in the automatic transmission are 
not ideal. The effect of slight differences 
in ratio of this kind can be minimized 
if the engine torque curve is of the right 
shape, and this undoubtedly has not 
escaped the attention of the Rolls-Royce 
development engineers. In any case, 
so far as acceleration alone is concerned, 
any slight loss due to ratios slightly 
different from the ideal can be more 
than compensated for by reduced times 
of gear changes and by the fact that 
changes are made under power. 

The Austin Princess is also fitted 
now with an automatic transmission 
incorporating a fluid flywheel and four- 
speed epicyclic gearbox. Probably this 
transmission is of a similar type to that 
fitted to the Rolls-Royce and Bentley 
and available also as an extra in the 
Armstrong Siddeley Sapphire. 

Hydrodynamic torque converters can 
be designed for maximum efficiency at 
only one speed and one torque ratio. 
Losses at other torque ratios and speeds 
can be reduced by limiting the torque 
range of the converter, and also by 
various design features on the blades 
and other parts of the converter, some 
of which do not suit American methods 
of production. There has been a 
noticeable tendency in America to 
restrict the converter torque range and 
increase the number of speeds in the 
associated epicyclic gearbox to retain 
the same overall torque ratio in the 
transmission. 

The setting up by Borg-Warner of 
manufacturing facilities in this country 
has made it possible for Jaguar to offer 
this automatic transmission as an 


The Borg-Warner overdrive unit, sectioned to show the epicyclic gear train, the teeth for 
locking the sun wheel to the planet carrier, the dog teeth, pawl and baulk ring 


optional extra on the Mark VII type M 
for the home market. These cars for 
the American market have been avail- 
able with this equipment for some time. 
It is significant that the converter has a 
torque ratio of only 2:0: 1, and that a 
three-speed box, giving ratios of 1:0; 1, 
14:1, and 2:3: 1, is used in con- 
junction with it. 

To obtain extra over-run_ braking 
from the engine, a lower gear must be 
engaged manually in the normal way. 
There is nothing to prevent this being 
done at any speed, though the design 
of the box would minimize shock if 
engagement were attempted at too high 
a speed, and therefore would give the 
driver time to reconsider his action. 
This has been done deliberately by the 
Borg-Warner engineers, who concede 
to the driver at least some measure of 
intelligence. 

It is well known that the hydro- 
dynamic torque converter must be 
matched to the engine in such a way that 
the engine speed is restricted to the 
maximum torque speed during conver- 
sion, even if the throttle is fully open. 
This has the effect of taking away the 
top of the tractive effort curve in each 
of the gears, but the amount lost in this 
way is reduced by the torque conver- 
sion, as compared with a normal stepped 
ratio box. At full throttle acceleration, 
the engine runs up to approximately 
the maximum power speed with the 
converter acting as a fluid flywheel, so 
the upper part of the tractive effort 
curve in each gear is what it would be 
with a normal box. Furthermore, in 
direct drive, above the operational 
speed range of the torque converter, the 
hydrodynamic drive is locked by a 
mechanical clutch. 


Hobbs transmission 
The only British automatic trans- 
mission at present available is the 
Hobbs unit, which is fitted to the 
Lanchester Sprite. During the past 
year, Hobbs Transmission Ltd. has 
become a part of the B.S.A. organiza- 
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tion, but there appears to be no basic 
change in the transmission. This unit 
comprises two main sections: the gear 
train which occupies only a small part 
of the bulk of the unit, and the clutches 
and brakes which, by holding various 
components either to the input shaft 
or to the case, provide the ratios 
desired. 

The gearing consists of four sun 
wheels, four compound planets in two 
groups of two, each meshing together, 
and a planet carrier. Of the four sun 
wheels, the first can be locked to the 
casing by one of the brakes, the second 
can be locked either by a brake to 
the casing, or by a clutch to the input 
shaft from the engine, the third may be 
clutched to the engine, and the fourth 
is permanently connected to the output 
shaft. 

Each group of two planets comprises 
one with two rows of teeth and another 
with three rows. The front row of 
teeth on the double-planet meshes with 
the third sun wheel; the rear row of 
teeth on this planet meshes with the 
fourth sun wheel, and thus is con- 
connected to the output shaft. On the 
triple-planet, the rear row of teeth 
meshes with the front row on the 
double-planet. The other two rows of 
teeth mesh with the second and first 
sun wheels. 

To obtain first gear, the planet carrier 
is held by the rear brake, each of the 
double-planets then acts as a very short 
layshaft, similar to a lathe back gear, 
and gives the desired reduction. The 
triple-planet rotates in the opposite 
direction to the double-planet; it 
follows therefore, that if the planet 
carrier is stationary, the first and second 
sun wheels are driven round in the 
reverse direction to the third sun wheel. 
Sun wheel number one runs in reverse 
at a lower speed than sun wheel number 
two. If, therefore, sun wheel number 
three is driven, but the first sun wheel 
is locked, the planet carrier is driven 
forward at the same rate as that at which 
the first sun wheel was previously 
driven backwards. This imparts a 
higher velocity to the output shaft and 
gives a second speed, By locking sun 
wheel number two, instead of number 
one, a higher forward speed is obtained 


ew... 


In the Hobbs transmission, the gear train occupies only a small part of the bulk of the unit 
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at the output shaft and third gear is 
obtained. 

By clutching both the second and 
third sun wheels to the engine, the gear 
trains are locked and direct, top, gear 
is obtained. Reverse is selected by 
braking the planet carrier and driving 
the second sun wheel. This then drives 
the triple-planet, which in turn drives 
through the double one to the output 


A Reservoir 
B Main accumulator 
C High pressure pump 
D Return. 
E Selector valve 
F Selector rod control cylinders 
G Return spring 
Diagram of the hydraulic circuit for gear 
selection on the Citroén DS19 


shaft but, of course, in the opposite 
direction as compared with first gear. 

In all forward speeds, the front clutch 
is engaged and drives the third sun 
wheel. Also, the rear brake is engaged 
when first gear is in operation; in 
second gear the middle brake, and in 
third the front brake are engaged, while 
in reverse, the rear clutch and the 
rear brake are engaged. 

Each change, therefore, involves 
freeing one brake or clutch and engaging 
another. To effect smooth changes 


with this box depends on two things. 
First, for drive changes, that is, all 
upward 


changes and the kickdown 
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change to third, the timing of the 
freeing of one clutch or brake and the 
take-up of the other must be so 
synchronized that there is neither a 
break in the drive nor any tendency on 
the part of both to drive together too 
strongly. Second, for over-run changes, 
the torque capacity must be limited 
sufficiently to avoid too rapid a change 
in engine speed; at the same time, the 
first requirement already stated above 
must be satisfied. The take-up from 
rest must be smooth and must not only 
take place at the correct engine speed 
but also must not be spread over too 
great a range of speed. 

To obtain a smooth change in the 
drive condition, it is also essential not 
to have too great a surplus of torque 
capacity in the brakes and clutches. 
This problem has been solved by 
making the oil pressure in the clutch 
and brake operating system responsive 
to throttle opening. With the throttle 
fully closed, a very low pressure is 
required, about 20 lb/in*; during the 
first part of throttle opening this 
pressure must be approximately 
doubled. Since the movement of the 
accelerator pedal would normally have 
to provide the extra spring-load needed 
on the relief valve, operation might 
be too heavy. To avoid this, servo 
assistance from the oil pressure has 
been brought in to provide the major 
part of the extra load. From the “‘just 
open” to the “fully open’ throttle 
positions, there is a further progressive 
rise of oil pressure with throttle 
opening; the full throttle pressure is 
about 60 Ib/in*, or even more. Engage- 
ment of the clutch, for take-up, is 
controlled by a valve that is pushed 
inwards by oil pressure and outwards 
by centrifugal force. Precautions are 
taken to avoid too rapid a take-up when 
the oil is warm, and too slow an 
engagement when it is cold. The rate 
of release of the brakes and clutches is 
controlled by venting the oil from a 
capacity cylinder through a restriction. 

Obviously a great deal of thought 
and development work have been 
devoted to the various aspects of the 
operation of the gearbox and recently 
considerable improvement has certainly 
been made in its functioning and 
smoothness of operation. This unit 
provides what is essential in an auto- 
matic transmission for a small or 
medium car of the horsepower and 
weight relationship obtaining in many 
British and Continental cars. Its 
mechanical efficiency is of the same 
order as that of.a normal step gearbox, 
and neither the cost of manufacture nor 
the weight are too different from 
conventional types of transmission. 

With the Hobbs transmission, the 
control lever has six positions: reverse, 
neutral, first, second, third and auto- 
matic. The position selected determines 
the highest gear obtained, so that extra 
over-run braking is available when 
required. Furthermore, the unit can 
be held in a suitable gear, third speed, 
for instance, for overtaking at speeds 
at which it would normally be in top 
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gear. In these circumstances, third 
gear, of course, can also be obtained by 
employing the kickdown arrangement 
provided. However, it can be annoying 
to have to do this time and time again, 
in attempting to pass another vehicle, 
when each time it is subsequently 
found impossible to do so. A safeguard 
is provided so that if the lever is moved 
to any gear position for which the road 
speed is too high, the gear will not be 
engaged until the speed has dropped 
sufficiently. First gear can only be 
engaged by moving the lever to the 
appropriate position. 

When the lever is in the “‘automatic”’ 
position, starting from rest is effected 
in second gear, and upward changes 
are made at speeds depending on the 
throttle position—the wider open the 
throttle the higher the speeds for 
upward changes. This is similar to the 
arrangement found on many other 
automatic gearboxes. However, the 
Hobbs unit in the Lanchester Sprite 
differs from others in that once the 
car is in top gear, normal depression 
of the accelerator pedal does not 
produce downward changes, even 
though the road speed is low enough for 
the transmission still to be in a lower 
gear for accelerating at that throttle 
opening. In such circumstances, a shift 
from top into third gear, for instance, 
can only be obtained by using the kick- 
down change, or by using the lever and 
moving it to “3.”’ The more usual 
change speed arrangement can be 
provided if desired, but Hobbs Trans- 
missions Ltd. feel that the arrangement 
on the Sprite is less fussy. 

Noise has not been a problem with 
the Hobbs transmission, partly because 
the gear tooth speeds are not high and 
partly because the support for the 
shafts is rigid. It is interesting that the 
teeth of the gears are cut, by shaping, 
without any subsequent shaving. The 
tooth relationship in the compound 
planets is, of course, critical in order 
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to share the load between the two 
groups of planets, and indeed to make 
assembly possible. In the case of the 
double-planet, both rows of teeth could 
be cut simultaneously since their 
helixes apparently are identical so far 
as direction and angle are concerned. 
In the triple-planet, the three rows 
cannot be cut together, but at least two 
could be. It has been found necessary 
to provide locating holes to serve both 
for machining and for assembly. With 
certain combinations of tooth numbers, 
assembly in incorrect positions is 
possible, whereas with others it is not. 

The choice of forward ratios is not 
limited by the gear train arrangement, 
as it is with some of the other epicyclic 
arrangements. The only limitation is in 
obtaining a reasonable reverse ratio 
with certain forward speeds, but this 
does not apply in the normal range of 
gear ratios. As usual, two oil pumps are 
provided, driven one from each end of 
the gearbox. Thus, the vehicle can be 
tow-started. 


Synchromesh gearboxes 

The new Citroén DS19 has an 
unconventional, four-speed synchro- 
mesh gearbox. As on the previous 
model, the drive is indirect in all gears; 
each speed is obtained by means of 
one pair of gears and the input and 
output shafts are side by side. The 
interesting feature of the gearbox is 
the use of a hydraulic system to change 
gear and actuate the clutch, in a manner 
not unlike that of the Manumatic 
system. All the driver has to do is to 
move the gear shift lever. The selector 
rods are moved by the hydraulic 
pressure on their ends. It will be 
interesting to see in due course more 
details of the mechanism by means of 
which these results are obtained. 

A manual control, mounted on the 
dash, is incorporated to release the 
pressure in the hydraulic circuit for 
disengaging the clutch. When this is 


A noteworthy feature of the Fiat 600 gearbox is the close spacing between the bearings that carry the gears 


actuated, the clutch is held in the 
engaged position by its presser springs. 
This device is incorporated so that the 
starter handle can be used to turn the 
engine, and to enable the vehicle to be 
tow-started. The clutch is engaged 
automatically for starting from rest, 
so there is no clutch pedal. 

Another new synchromesh gearbox, 
about which more information is 
available, is that on the Fiat 600, The 
engine, gearbox and final drive are all 
in one unit at the rear of the vehicle, 
with the final drive between the engine 
and gearbox. To suit this arrangement, 
the input and output shafts are side by 
side and all the gears are indirect. One 
pair of gears only is used for each 
ratio. The pinion shaft of the final 
drive unit is, in fact, extended to form 
the gearbox output shaft. 

This is an_ interesting design. 
Although four speeds are incorporated, 
the lengths of the shafts between 
bearings is no greater than would be 
needed for a three-speed synchromesh 
unit. The second speed gear train is 
overhung, on the rear of the shafts, as 
close as possible to the centre bearing 
of the three-bearing output shaft. 
Borg-Warner baulk type synchromesh 
is used for the three top ratios. The 
first speed gear on the output shaft is 
carried on the outside of the synchro- 
mesh sleeve for third and top speeds, in 
the manner of a number of three-speed 
boxes, for example, the Vauxhall unit. 
Reverse is provided for by a double- 
pinion on a separate shaft. This pinion 
is slid axially to mesh with the first 
speed gears on the input and output 
shafts. 

The arrangement for selection to give 
a normal gear gate is interesting. Three 
selector rods are employed; one engages 
reverse, as already mentioned. To 
engage first speed it is necessary to 
move the first speed gear forwards, 
whereas second speed is obtained by 
moving the sleeve towards the rear, 
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The forks for both the first speed gear 
and the second speed sleeve are there- 
fore mounted on one selector rod, so 
that each has a dead, reverse direction 
movement, Third and top speeds are 
obtained by shifting the third rod to 
actuate the sleeve in the normal way. 
The clutch housing, which is open at 
the bottom, forms the rear wall of the 
final drive casing. It has a pressed 
cover on top to complete the enclosure 
of the clutch and flywheel. The gear- 
box and final drive casings are com- 
bined, and an intermediate wall sup- 
ports bearings that carry the rear ends 
of the input and the output shafts. 
Another wall, housing the bearings that 
carry the front of the input shaft and the 
centre of the output shaft, is incorpor- 
ated forward of that which separates the 
final drive unit and the rear portion of 
the gearbox. In front of this wall is an 
extension casting that houses the second 
speed gear pair, the speedometer drive 
and the striker unit; it also carries the 
hand-brake mechanism and drum. A 


departure from conventional prac- 

tice, the final drive unit for the 
Fiat 600 is of great interest. As 
mentioned in the transmission section 
of this review, the engine, final drive 
and gearbox are combined in one unit, 
with the final drive between the clutch 
and the gearbox. Therefore, the shaft 
connecting the clutch and the gearbox 
input shaft is above the differential, 
and passes through the final drive 
casing. The spiral bevel pinion shaft 


Bisons it showed a significant 


is extended to form the gearbox output 
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bearing in the front end of the extension 
casting affords additional support for 
the output shaft. A lubricant, of EP 90 
type, is used for both the gearbox and 
final drive. It is interesting to note that 
the bushes on the pinion shaft, on which 
the second, third and top speed gears 
run, are of case-hardened steel, as are 
also the selector forks. 

During assembly, first the pinion 
shaft and the adjacent bearing are 
fitted in the gearbox. Then the top and 
third speed gears and synchromesh 
mechanism and the first speed gear are 
fitted on to this shaft. Next, the input 
shaft cluster, reverse pinion and their 
respective shafts and bearings are 
added. The next operation is the 
assembly of the front wall of the box, 
together with its bearings, the selector 
shafts and forks, the second speed gears 
and synchromesh mechanism, the 
speedometer drive gear. Finally the 
front cover is fitted. The whole design 
gives evidence of careful thought and 
is neat and compact. 


FINAL DRIVE UNITS 
Little Change in Axle Design 


shaft and is supported, immediately 
adjacent to the pinion, on a double-row 
angular contact ball bearing, with a 
shim, or ground washer, for adjustment 
of its axial location. 

The casing for the simple two- 
pinion differential is in two parts, one 
of which is the end cover. Both are 
flanged and are spigoted together and 
secured to the crown wheel by set 
screws The crown wheel overlaps 
the ends of the differential pinion 
spindle which it thus locates. Two 
taper roller bearings carry the crown 


In the Fiat 600 final drive unit, the differential pinion spindle is axially located by the 
crown wheel 
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A rubber-sleeved coupling connects the 
half shaft to the stub axle of the Fiat 600 
rear-engined vehicle 


wheel and differential assembly. Ring 
nuts retain their outer races and 
provide for adjustment to the meshing 
of the crown wheel and pinion and for 
setting the pre-load. The housings 
for these bearings are flanged and fit 
in flanged holes in the side of the final 
drive casing. 

Since the differential cage and crown 
wheel assembly is short, it is assembled 
in from the open end of the casing. 
Then, the bearing and seal housings are 
placed in position to locate the unit. 
The differential gears have large dia- 
meter bosses within which are block 
type universal joints. Eyes for the 
pins of the joints are formed on the 
inner ends of the axle shafts. These 
joints accommodate only the universal 
movement, since the rear suspension 
geometry is such that the half shafts 
do not move axially. The lip type oil 
seals on each side of the final drive 
casing bear on flanged sleeves spigoted 
on to bosses of the differential gears and 
secured by set screws. Rubber gaiters 
are fitted over the outer ends of these 
sleeves and are clamped to the half 
shafts. Adjustment of the meshing 
of the crown wheel can be carried out 
without any dismantling of the unit. 

The wheel-assembly on each side of 
the rear suspension is mounted on a 
fabricated pressed steel V-link. Two 
taper roller bearings carry the hub 
shaft. They are in a flanged tubular 
housing bolted, together with the brake 
shoe carrier plate, to the suspension 
link. The hub shaft has a flange 
formed integrally at its outer end. On 
this flange the brake drum is spigoted, 
and the road wheel is also secured to it 
by set screws passed through the drum. 


On the splined inner end of the hub 
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shaft is a flexible coupling, comprising 
a star-shaped, or toothed, inner com- 
ponent in a similarly shaped outer 
sleeve, with rubber between the two. 
The outer sleeve is splined on to the 
adjacent end of the half shaft. This 
coupling absorbs vibration and locates 
the half shaft. 

The final drive assembly of the new 
Citroén DS19 is said to be basically 
similar to that used on the previous 
model. At the hub ends of the axle, 
there are redesigned, constant velocity, 
double Hooke’s type universal joints to 
accommodate a lock angle of 45 deg. 
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This gives a much smaller turning 
circle than before. 

With regard to the more conven- 
tional rear axles, the new Armstrong 
Siddeley 234 and 236 are equipped with 
the Salisbury 3HA hypoid unit. The 
Salisbury 3HA rear axle of the Jaguar 
2:4 litre model is conventional; only 
the suspension is unusual. The 
Peugeot 403, continuing the tradition 
of this make, has a worm drive rear 
axle similar to that of the 203. 

It is interesting to note that none of 
the cars with integral engine, gearbox 
and final drive units has a hypoid right 


angle drive pair. The need for hypoid 
offset is eliminated by using the all- 
indirect step gearbox with the input 
and output shafts side-by-side. The 
other virtue of the hypoid arrangement, 
that is, the stronger pinion obtainable 
when high final drive ratios are used, is 
not required with this type of gearbox, 
since a suitable final drive ratio can be 
obtained by appropriate choice of 
ratios in the gearbox. Apart from these 
applications of spiral bevel units, the 
only new car with this type of final 
drive gear is the Sunbeam Rapier, and 
this axle is not a new design. 


REAR SUSPENSION 


More European Cars Have Independent Suspension on all Four W ‘heels 


has been largely influenced by the 

condition of the roads in the home 
market. However, since the war, the 
motor industry has expanded to such 
an extent that most manufacturers, 
particularly in Europe, are seeking to 
find an outlet for their products in 
export markets, where the demand is 
steadily increasing. Since road condi- 
tions in markets where motor vehicles 
are not manufactured on a large scale 
are generally very poor, it is becoming 
increasingly obvious that suspension 
systems must be improved. In fact, 
the introduction during the last few 
years of many new independent and 
other improved rear suspension systems 
is a sign that developments in this 
respect are well advanced. 

An interesting four-wheel inde- 
pendent suspension is that of the new 
Citroén DS19, which embodies a 
hydro-pneumatic spring unit for each 
wheel. The design is ingenious, but 
complex by comparison with the 
conventional types of suspension. How- 
ever, complexity might be justified if 
ride and high-speed  road-holding 
qualities are me~kedly improved, parti- 
cularly when road conditions demand 
something better than the conventional 
suspension layout. Details of the 
design of this type of suspension were 
published in the August, 1955, issue of 
Automobile Engineer. It is interesting 
to speculate as to the reason for the 
introduction of some of the unusual 
features which, according to road 
test reports, give excellent results and 
fulfil the makers’ claims. 

Briefly, the rear suspension is based 
on two trailing arms, which carry the 
wheels. Each arm is linked to a piston, 
which therefore reciprocates in_ its 
cylinder as the wheels deflect up and 
down. The cylinder is charged with 
fluid under pressure. Normally, pres- 
surization is effected by an engine- 
driven hydraulic pump, but when this 
pump is inoperative, it is maintained 
by a hydraulic accumulator. A distri- 
butor valve directs the hydraulic fluid 
under pressure either into the accumu- 
lator to recharge it, or into the suspen- 
sion system. 


LT all countries, suspension design 


When the piston reciprocates, the 
fluid is passed backwards and forwards 
through two-way restrictor valves, 
which act as dampers. The spring is a 
sealed pneumatic unit at the end of the 
cylinder; thus, the damper valves are 
between the spring and the piston. 
This spring takes the form of a sphere 
which is bisected by a flexible dia- 
phragm that separates the gas from 
the liquid. 

An anti-roll bar connects the two 
trailing arrns. Mounted on this bar, 
mid-way between its ends, is a tongue 
that actuates a slide valve for static 
height correction. This valve is in- 
corporated in the circuit between a 
manually-controlled isolation cock, 
which normally is open, and the hydro- 
pneumatic spring unit. When the arms 
rise, the slide uncovers the delivery 
port in the valve unit and hydraulic 
fluid passes under pressure into the 
hydro - pneumatic spring cylinders; 
when the arms fall again, the delivery 
port is closed and a return port opened 
so the fluid passes from the spring 
units back to the reservoir. So long 


as the suspension remains at the normal 
height, both the delivery and return 
ports are closed. 

The trailing arm type of rear suspen- 
sion gives a low roll axis. 


However, 


the reduction in roll resistance due to 
this has been compensated for by the 
anti-roll bar. An advantage of suspen- 
sion systems of this layout is that the 
wheel axes always remain perpendicular 
to the longitudinal axis of the vehicle 
so there is no roll steering effect at the 
rear wheels, such as is obtained with a 
Hotchkiss drive. This tends to give 
good directional stability. The trailing 
arm arrangement is probably the lightest 
form of independent suspension. More- 
over, because of the iow unsprung 
weight obtainable, there is a tendency 
for a better contact between the wheel 
and the road to be maintained. In 
other words, there is less tendency for 
adhesion to be reduced either by wheel- 
hop on rough ground or during braking. 
With compressed gas suspension sys- 
tems, the rate increases with the 
deflection. This also tends to reduce 
wheel-hop. 

At first sight, the incorporation of an 
automatic height corrector on a pas- 
senger car may appear to be superfluous. 
However, this is not so when a low 
suspension rate is adopted. Because of 
the relatively large deflections of the 
wheels from the bump to rebound 
positions, together with the relatively 
large difference in height as between 
the laden and unladen conditions, the 


An outstanding feature of the independent rear suspension of the A.C. Ace chassis is its 
simplicity 
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ground clearance in the unladen condi- 
tion would have to be excessive for the 
clearance in the laden condition to be 
adequate. Thus, the height corrector 
valve enables a constant ground clear- 
ance to be maintained regardless of 
load, and therefore enables the designer 
to keep the floor level low. This 
reduces the overall height of the vehicle 
and also the height of the centre of 
gravity, with beneficial effects on 
stability. 

Another noteworthy feature of this 
vehicle is the extreme rigidity of the 
structure to which the suspension unit 
is attached. This has a marked effect 
on the road-holding qualities of the 
vehicle. For, if the frame on which the 
suspension is attached is flexible, the 
wheels can deflect without the dampers 
operating. This gives the same effect 
as an undamped spring. 

It is interesting to note that the 
new 2-4 litre Jaguar is fitted with 
cantilever springs at the rear. This 
manufacturer is one of the few in this 
country to depart from the conventional! 
semi-elliptic spring layout. The canti- 
lever type of rear suspension was more 
widely used many years ago, particu- 


larly for the more expensive types of 


car, but it never became universally 
accepted, since it does not give the same 
degree of lateral stability as the semi- 
elliptic spring. However, on_ the 


Jaguar vehicle, this disadvantage has 
been overcome by fitting a Panhard rod. 
Apparently, this design has been 


chosen because it obviates the need for 
stress-carrying members at the rear end 
of the car, which is only called upon to 
carry the load imposed by the luggage. 
Moreover, it enables a longer wheelbase 
to be adopted for a given overall 
length of vehicle. With this arrange- 
ment, isolation of the spring from the 
frame, by the use of rubber, is relatively 
easy. 
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On the Fiat 600 rear suspension, the axes of the pivots of the links are in line with the 
centres of the universal joints 


Fiat suspension viewed from the rear 


A de Dion rear suspension layout has been adopted on the Lotus chassis 


The spring on each side is housed in 
the rear end of a longitudinal, box 
section member. At its centre it is 
bolted between the end plates of two 
rubber-to-metal bonded sandwich com- 
ponents. The outer plates of these 
sandwich units are bolted to the frame. 
A rubber bushed pin secures the trailing 
end of the spring to a bracket under the 
end of the axle. The other end of the 
spring bears on a rubber pad on the 
frame. 

This spring forms the lower of the 
two arms that react the brake and drive 
torque. The upper arm is rubber 
bushed at each end. Its rear end is 
attached to a bracket on top of the 
axle and its front end is pivoted on a 
cross member behind the rear seat. 

The Fiat 600 model has a type of 
independent rear suspension that is 
uncommon in Britain, although a 
similar layout was introduced in this 
country many years ago by Lagonda 
Ltd., and is still used on their 3 litre 
model. In the Fiat car, each wheel is 
mounted independently on a _ semi- 
trailing arm, of V-form. The axes of the 
pivots at the ends of the arms of each 
V-link are in line at an angle to the 
longitudinal axis of the vehicle and 
they pass through the centre of the 
universal joint at the inner end of the 
half shaft. Near the wheel hub, a 
coil spring seats on the V-link. Since 
the car is of the rear-engine layout, 
it has an inherent tendency to undesir- 
able oversteering characteristics which, 
however, this suspension has been 
designed to counteract. 

In the Riley Pathfinder, special 
attention has been given to the design 
of the suspension to make the car 
roadworthy at speeds in the region of 
100 m.p.h. The chassis frame, which 
is an important component so far as 
suspension characteristics are concerned, 
is a completely new design. It has box 
section side members which, the 
manufacturers state, give vastly im- 
proved road-holding, steering and 
driving characteristics. 

The movement of the rear axle is 
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controlled by two pressed steel arms, 
pivoted near the centre of a cross 
member forward of the axle. These 
arms, which react brake and drive 
torque, are attached to the axle close 
to the wheel hubs, and are insulated 
from vibration by rubber in a channel 
section carrier plate. A coil spring is 
interposed between the rear end of each 
torque arm and the chassis frame. 
The telescopic dampers are finned at 
their lower ends to dissipate heat 
rapidly, and are carried concentrically 
in the springs. An anti-roll bar is 
incorporated; this, together with the 
wide spacing of the coil springs, gives 
the chassis good stability. 

On the new Sunbeam Rapier, the 
rear suspension is of the conventional 
semi-elliptic spring type shackled at the 
rearend. To reduce noise transmission, 
rubber bushes are fitted in the spring 
eyes, and the axle casing is insulated 
from the springs by rubber pads. An 
additional leaf is fitted at the bottom 
of the spring. This comes into opera- 
tion as the wheel rises, and so gives an 
increasing rate as the deflection becomes 
greater. It is surprising that dual-rate 
or even triple-rate springs are not 
used more; they have the advantage of 
giving greater uniformity of the riding 
characteristics under various load con- 
ditions. The Simca 1300 also has two 
additional leaves of equal length on the 
bottom of each rear spring. These, 
in addition to giving a dual-rate, also 
assist in taking some of the brake 
torque load, and thus reduce the axle 
wind-up. 

Torsion bar suspension is now used 
on the Packard. There are two straight 
manganese steel bars, approximately 
9ft long and nearly lin diameter, 
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Two extra spring blades of heavy section are 
fitted below the rear springs of the Simca 
Aronde 1300 


one on each side of the chassis frame. 
They extend from front to rear to inter- 
connect the front and rear suspension 
units. The arms at each end of each 
bar are at 180 deg to one another and 
their outer ends are connected to the 
suspension units. Thus, if a bump 
deflects the front wheels upwards, the 
resulting torsional deflection of the bar 
increases the downward loading on 
the rear suspension arms. 

An automatic levelling system, or 
compensator, is also incorporated. The 
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function of the compensator is to 
maintain the body at a constant height 
and on an even keel, regardless of 
load. Two additional torsion bars, 
about 4 ft long, are installed parallel 
to the main bars. They are fastened 
at one end to the rear arms of the main 
torsion bars, and at the other end to 
an actuator lever and compensator 
reversible D.C. motor, This motor 
automatically levels the car body by 
twisting the compensator torsion bars 
in the appropriate direction and by the 
correct amount. The direction and 
duration of rotation of the motor are 
controlled by a switch connected to a 
lever rigidly attached to the main 
torsion bar on the left-hand side of the 
vehicle. A 6sec delay prevents the 
leveller from working when a car hits 
a bump. Also, a switch on the brake 
pedal opens the circuit to the actuator 
motor to prevent operation while the 
brakes are applied. A /lat-tyre switch 
under the dash can be used to cut out the 
leveller when the car is being jacked up. 

The Lotus Mk IV sports-racing car 
has been very successful in competitions 
and has gained a good reputation for its 
road-holding qualities. Therefore, it is 
of interest to study the design of the 
suspension. The front independent 
suspension is of the swing axle type 
and is commented on elsewhere in this 
review. A de Dion type layout has 
been adopted at the rear. Long coil 
springs are fitted and are mounted 
near the outer ends of the tubular axle. 
The springs slope forward and their 
upper ends are attached to the frame, 
which is of tubular construction. The 
telescopic dampers are mounted co- 
axially with the coil springs, to form a 
compact installation. 


FRONT SUSPENSION 


More Widespread Employment of Rubber to Eliminate Lubrication Points 


grouping the front suspension, 
steering gear and dampers 
together on a pressed steel cradle, or 
cross member, to form a_ separate 
assembly that is rubber-mounted on 
the chassis. It has been found that by 
this means much of the noise from the 
road wheels can be isolated from the 
body. The Standard Vanguard III is 
a good example of this type of con- 
struction. This vehicle has a self- 
contained, suspension sub-assembly 
attached by four bolts to the body 
extension members. The axes of the 
forward pair of bolts are horizontal. 
These bolts are carried in rubber 
bushes mounted with their axes 
parallel to those of the wheels. At the 
rear, the other two bolts are vertical 
and secure the assembly to conical- 
shaped rubber mouldings. 
This front suspension incorporates 
the conventional upper and lower 
wishbone arm arrangement. A coil 


Teco: is a marked trend towards 


and Isolate Vibration 


spring seats on the lower arm and 
bears against the pressed steel pan on 
the front cross member. The telescopic 
dampers are mounted coaxially with 
the springs. This layout gives a very 
clean design, but from a heat dissipa- 
tion point of view, it cannot be as good 


The Jaguar front suspension and steering assemblies are on a cross member that is rubber- 


as those incorporating double-cylinder 
lever arm type dampers, not only 
because of the enclosure of the tele- 
scopic dampers by the springs, but 
also because of the rubber insulation 
at their ends. 

For two reasons, rubber components 


mounted under the vehicle structure 
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Right: A compact front end assembly, 

incorporating double transverse wishbone 

link type suspension units, is employed on 
the Borgward 14 litre model 


Below: A number of components of the 
front suspension of the A.C. 2 litre chassis 
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are identical with those employed at the rear 


Above: In the Singer Hunter 75, a simple 

mounting arrangement is employed to carry 

the shock absorber coaxially with the coil 
spring of the front suspension 


Left: The —— links of the front suspension 


of the Riley Pathfinder are of the wishbone 

type, while, at the bottom, a single trans- 

verse arm and a drag strut are employed 
on each side 
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On the Fiat 600, a baffle plate screens the semi-elliptic transverse leaf spring and its mountings 
from water and mud splashed off the road 


are being increasingly used in motor 
cars. One is that they isolate and 
damp out vibrations and the other is 
that, if they are used instead of metal 
bearings, lubrication points are elim- 
inated. The new 2-4 litre Jaguar is an 
example of this widespread application 
of rubber, particularly in the suspen- 
sion assembly, which also embodies 
the steering gear and linkage. In this 
application a Burman steering box is 
employed in conjunction with a three- 
piece track rod. Rubber bushes are 
used at each end of the centre section 
of the track rod, in the front anti-roll 
bar mountings, and for the pivot bear- 
ings at the inner ends of the wishbones 
This has reduced the hand lubrication 
points to nine. 

The mounting of this assembly on 
the main structure has obviously been 
very thoroughly studied. It is, of 
course, important that the unit should 
be held rigidly in the plane of steering 
and yet give limited flexibility in other 
directions. To meet these require- 
ments, vertical and transverse loads are 
transmitted by bonded rubber blocks 
above the axis of the wheels. These 
blocks seat in indentations in the cross 
member. Fore and aft movement is 
controlled by forward extending 
torque-reaction arms, the ends of 
which are rubber-mounted on the 
frame. 

One of the simplest, most inexpen- 
sive, and yet effective, front suspension 
systems seen at the Show was that of 
the Fiat 600. Rubber bushed bearings 
are employed at both ends of the upper 
wishbone arms. The lower arms are 
formed by the transverse semi-elliptic 
leaf spring, which is supported at two 
points in rubber mouldings. These 
supports are arranged so as to act, in 
effect, as the pivots of the lower arms 
of the suspension unit. In fact, they 
are one of the most interesting features 
of the system. The top spring leaf is 
arched locally at each end, where a 
thick rubber moulding, in two pieces, 
embraces the spring to secure it to the 


structure. This moulding is housed in 
a bracket split in a manner similar to 
a bearing housing. As viewed from 
the front or rear, its inner faces are 
curved to allow the spring to deflect 
freely on each side of the bracket, 
while the front and rear ends of the 
rubber are so shaped as to resist in 
compression fore and aft movement of 
the spring. 

The steering gear is also simple and 
a divided track rod system has been 
adopted. The track rods are of 
different length, so the geometry of the 
linkage system is not quite correct, but 
the difference is so small that it should 
not be noticed by the driver. 

A noteworthy feature of the front 
suspension of the Citroén DS19 is the 
simplicity of the layout of its suspen- 
sion arms. On each side, two forged 
arms are employed, one above the 


The upper link of the Citroén front suspension is connected by a lever to the hydro-pneumatic 
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other. The pivot bearings are formed 
at the inner ends of these arms and are 
parallel to the longitudinal axis of the 
car. As these arms extend forwards, 
they are swept outwards and thus form 
transverse links. In effect, this is the 
same as an orthodox wishbone system, 
except that the two arms are approxi- 
mately of equal length. This geometry 
is unusual, since it tends to introduce 
tyre scrub. A lever attached to the 
rear end of each upper link actuates 
the hydro-pneumatic spring which, in 
principle, is the same as that described 
elsewhere in this issue, in the review of 
the rear suspension systems, From this 
lever, a drop-link is attached to the 
anti-roll bar, which actuates the static- 
height. corrector valve, 


The front and rear independent sus- 
pension of the A.C., 2 litre chassis is a 
good example of a simple design with 
many common components, and un- 
doubtedly is economical to produce. 
The layouts of the front and rear 
suspension systems are similar. Each 
comprises a transverse leaf spring 
attached at its centre to the chassis, 
and linked at each end to the upper, 
king-pin bearings. A wishbone type 
lower link is employed at each side. It 
is of fabricated tubular construction 
and is at a level close to the axis of the 
wheel. Since the spring is placed some 
distance above the wheel centre, the 
drag, brake torque and side thrust 
loads imposed on it are relatively light. 
The lower arm takes most of the side 
thrust and drag. 


Designed primarily for motor racing, 
the suspension of the Lotus Mk IV 
chassis has been specially considered 
in relation to road-holding and direc- 
tional stability. The front suspension 
linkage comprises two long transverse 
arms, one on each side, pivoted near 
the centre of the frame cross member, 
and a long radius rod on each side 


spring and by a drop link to the anti-roll bar 
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pivoted just forward of the toeboard. 
At the outer end of each transverse 
link is a boss that carries the swivel 
pin. The radius rods; which react 
brake torque and drag, are connected 
to the transverse links immediately 
behind the spring and coaxial shock 
absorber assemblies. These assemblies 
are attached at their lower ends to 
brackets bolted to the front face of the 
transverse links. Their upper ends are 
bolted to nodes on the space frame of 
the chassis. The spring seating pans 
are attached to the telescopic shock 
absorber casing and ram, so that the 
end fittings of the shock absorber take 
all the load. Although this adds to the 
cost of the shock absorber assembly, 
it simplifies considerably the frame 
structure at the attachment points. 
With this arrangement, of course, the 
shock absorber end fittings have to be 
larger than if the spring seating pans 
were mounted directly on the frame in 
the usual manner. 

Torsion bar suspension springs are 
not widely employed on British cars. 
In most instances, where they are 
fitted, they are at the front. The choice 
between torsion bars and coil springs 
for the front suspension is more a 
matter of which type is best suited to 
a particular chassis layout than to the 
mechanical properties of this type of 
spring. However, in some installations, 
the torsion bars can be conveniently 
adjusted to trim the vehicle height. 

One of the few British cars fitted 
with torsion bar front suspension is the 
Riley Pathfinder. This model has a 
wishbone type upper tranverse link 
and a single-arm lower link on each 
side. Drag loads are taken by struts 
attached to the outer ends of the lower 
links. The rear ends of these struts 
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The Lotus Mk IX chassis has a swing axle type front suspension and the drag loads are taken 
by radius arms pivoted on the frame just forward of the dash 


are rubber-mounted on the frame. The 
inner end of each lower single arm is 
attached to a long torsion bar. 

The Armstrong Siddeley Sapphire 
front suspension has forged wishbone 
links both at the top and bottom, and 
the semi-trailing layout has been 
adopted. Rubber bushes are employed 
in the pivots at their inner ends. The 
pivots of the lower link are widely 
spaced to react drag and brake torque 
loading. Anti-roll bars are fitted both 
at the front and at the rear. 

The front suspension of the new 
Sunbeam Rapier has _ conventional 
unequal length wishbone arms, trailing 
slightly to the rear. A ball and socket 
joint is used at the outer end of the 
top wishbone and a short swivel pin 
and trunnion on the lower link. Metal 
bearings are used at all pivot points. 
This, it is claimed, gives more precise 
control and less friction than the alter- 
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native rubber bushes. The coil springs 
seat on the lower wishbone arms and 
a thick rubber cushion is inserted 
between the upper ends and their 
seating on the cross member. Tele- 
scopic dampers are mounted coaxially 
with each coil spring. A rubber bush 
is fitted in the attachment point at each 
end of the shock absorbers to insulate 
the frame and body structure from 
vibration and to allow a_ certain 
amount of universal movement. 

A very compact front assembly unit 
is employed on the Borgward 1} litre 
model. It comprises the independent 
front suspension, steering box and 
linkage, engine and _ gearbox, ll 
mounted on a pressed steel cross 
member attached to the chassis frame. 
From the production viewpoint, and 
for replacement purposes, this design 
of a complete front end assembly has 
much to commend it. 


New Power- Assisted Steering Units Introduced 


mechanisms has changed but little 

in the past few years. The re- 
circulating ball type appears to be 
gaining in popularity. It is, of course, 
difficult to improve on the rack and 
pinion layout, so far as positive feel is 
concerned, but with some suspension 
systems the kick-back with this type of 
steering is severe. 

There is a trend towards the use of 
ball joints for king-pin bearings, in 
some instances both at the top and 
bottom, and in others at the top only. 
The advantage of this type of bearing 
is that it is simple, and easy to replace. 
Some manufacturers still prefer screw 
type king-pin and trunnion bearings, 
which can accommodate _ relatively 
heavy thrust and journal loads. 

Considerable interest is being shown 
in power-assisted steering and, judging 
from its popularity in America, it is 
likely to be used increasingly in the 
larger types of vehicle. Among the 


ik general, the design of steering 


features that tend to make power- 
assisted steering more desirable are: 
increased front wheel loading, due to 
the trend towards installing the engine 
further forward, and the adoption of 
low pressure tyres. Among the inherent 
advantages of power-assisted steering 
are: the reduction of steering kick and 
ease of manceuvre in confined parking 
spaces and on alpine hairpin bends. 

It is interesting to note that Arm- 
strong Siddeley 1956 models can have 
the Girling power-assisted steering 
system. This equipment is offered as 
an optional extra. An interesting fea- 
ture of this system is that the degree of 
power assistance is variable. It can be 
adjusted by the driver without stopping 
the car, and can even be put completely 
out of operation, 

This new Girling power assistance 
system comprises three units. One is a 
hydraulic fluid reservoir mounted on the 
left front-wing valance. The second is 
a Hobourn Eaton pump, mounted at 


the front on the left-hand side of the 
engine and driven by a belt from a 
double-pulley on the front end of the 
crankshaft. Thirdly, there is the 
hydraulic jack and control valve, 
embodied in the steering linkage. The 
pressure of the hydraulic fluid is 
limited to 700 Ib/in*, by a relief valve 
incorporated in the pump circuit. 
Fluid is fed to the jack by a flexible 
hose and is admitted by the control 
valve to one side or the other of the 
hydraulic piston. A bracket attached 
to the left-hand side of the chassis frame 


‘carries the end of the piston rod, and 


the cylinder is attached by a ball and 
socket joint to the steering box drop 
arm. The inner ends of the two-piece 
track rod are attached to brackets on 
the hydraulic cylinder. 

The control valve is in the end of the 
hydraulic cylinder, and is connected 
by a universal joint to the socket of the 
ball joint on the steering box drop arm. 
This valve is very sensitive and, as 


a 


NOVEMBER 23, 1955 


The Thompson steering and suspension 
ball joint arrangement 


soon as it is displaced from its neutral 
position by movement of the steering 
wheel, admits oil under high pressure 
to the piston. However, since the 
ball is maintained in position in its 
socket by a strong spring, the valve is 
not displaced from the central position 
until a force sufficient to compress the 
spring is applied. This represents a 
force of two or three pounds at the 
steering wheel. Thus, the initial 
movement of the steering wheel does 
not bring the power steering system 
into operation. 

A compact power-assisted steering 
arrangement has also been developed 
by Automotive Products Ltd. It is 
designed to be fitted in place of the 
centre track rod of a three-link steering 
system. The valve end of the unit is 
attached to the steering drop arm by a 
ball joint, and connected to the idler 
lever, also by a ball joint. Ball joints 
for the outer tie rods are mounted on 
housings, and a link secures the piston 
rod to the chassis. The pump unit, 
comprising a supply tank, relief valve 
and flow valve is engine mounted, and 
is driven by belt from the crankshaft. 

In the valve and jack unit, a hardened 
steel valve works in a cast iron body 
which has four cut-off points. An 
annular space between the first and 
second cut-off points is connected to a 
reaction area and to the space above the 
piston. Another annular space, be- 
tween the third and fourth cut-off 
points is connected to a second reaction 
area and to the space below the piston 
through a space in the double wall of 
the jack tube. The inlet port from the 
pump is connected to the valve by way 
of the first and fourth cut-off points, 
while the return port is connected by 
the second and third points. A 
recuperation valve is placed between 
the inlet and outlet ports. The piston 
is attached by bolt to the steering arm 
ball joint, which can slide within its 
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housing, with its travel limited by stops. 

With the engine idling, fluid from 
the pump enters at the inlet port and 
through all four cut-off points to the 
supply tank. If the steering arm travels 
to the left, the valve moves to prevent 
passage of fluid through the second and 
fourth cut-off points. This causes 
pressure to build up above the piston 
and in the first reaction area. The 
pressure acting above the piston assists 
the movement of the steering gear to 
the left; that in the reaction area allows 
the driver to retain the feel of the 
steering. Assistance for steering to 
the right is obtained in a similar manner, 
with the difference, of course, that the 
second and fourth cut-offs are opened 
and the first and third closed. 

Should the input load exerted by the 
steering drop arm exceed that required 
to operate the relief valve, full movement 
of the valve occurs, and additional 
effort at the steering wheel does not 
produce further power assistance. At 
engine speeds above idling, high back 
pressures are prevented by a flow 
valve in the pump unit, which by- 
passes excess fluid to the inlet side of the 
pump. The degree of power-assist- 
ance is directly proportional to the 
driver’s effort at the wheel; this is 
maintained until the relief valve opens. 

Another power-assisted steering 
system, which is still undergoing deve- 
lopment, was shown by Whiteley 
(Rishworth) Ltd. This unit differs 
from the others in that the valve is in 
the piston of the jack. The closed end 
of the jack is attached to the vehicle 
structure. A two-piece piston rod is 
employed. It comprises an inner and 
an outer component. One end of the 
inner component is attached to the 
steering drop arm and the other end is 
passed into a hole in the slide valve, 
to which it is sec- 
ured. Thus, move- 
ment of the steering 
gear tends to move 
the slide valve, the 
casing of which is 
formed by the hol- 
low piston of the 
jack, The outer 
component of the 
piston rod is simply 
a sleeve round the 
inner one. It is 
sealed at the end 
adjacent the 
steering drop arm, 
and at the other end 
it is screwed into 
the piston and 
spigots into the 
slide valve. 

Round the slide 
valve three 
grooves. The centre 
one is connected by 
radial ducts to the 
hollow inner com- 
ponent of the piston 
rod, and the outer 
two are connected 
by drilled ducts to 
the interior of the 
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Citroén DS19 power steering 
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sleeve component of the piston rod. 
Hydraulic oil under pressure is taken 
through a flexible pipe to the axial hole 
in the inner component of the piston 
rod and then to the centre of the slide 
valve, whence it passes through the 
radial holes to the intermediate groove. 
The outer two grooves on the slide 
valve are for exhausting the fluid from 
the low pressure side of the piston into 
the sleeve component of the piston rod 
and thence through another flexible 
pipe connection to the reservoir, 

Two flats are machined, diametrically 
opposite one another, on the outer 
periphery of the piston. They do not 
extend the full length of the piston; 
instead they break out at alternate 
ends. Valve ports are drilled radially, 


A two-piece track rod steering a has been adopted on the 
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one from each flat, to communicate 
with the cavity in the piston. These 
ports are so positioned, one near each 
end of the piston, that when the steering 
gear is centralized, they uncover simul- 
taneously, and so interconnect the 
intermediate groove and the outer pair 
on the slide valve. Thus, in these 
circumstances, high pressure oil can 
flow directly to the exhaust system and 
the pump is not working under load. 
Movement of the steering gear in either 
direction places the intermediate groove 
in communication with one port and, 
at the same time, one of the exhaust 
grooves with the other port. 

The flats on the periphery of the 
piston are so arranged that the high 
pressure oil is fed to that end of the 
piston on which it tends to supplement 
the force applied by the steering gear. 
A duct is drilled from the flat to the 
opposite end of the slide valve to 
provide feel back. The corresponding 
duct and port in the other flat are, of 
course, in communication with the 
exhaust system. 

With this arrangement, there can be 
no tendency for the vehicle to over-steer 
due to the power-assistance continuing 
after the motion of the steering wheel 
has ceased, This is because the piston 
centralizes itself automatically relative 
to the slide valve; were it to go past 
the central position in either direction, 
the appropriate ports would be un- 
covered to correct the error. Another 
feature of the unit is that shocks 
applied to the system from the road 
wheels tend to be damped out. The 
unit operates at about 750 lb/in® hy- 
draulic pressure, and the feel-back 
applied to the steering gear is approxi- 
mately 25 per cent. In the event of 
failure of the hydraulic pressure, 
direct manual operation is obtained. 

Automotive Products Ltd., the manu- 
facturers of the well known Thompson 
self-adjusting steering rod, have intro- 
duced a new combined steering and 
suspension joint which has several 
novel features. The upper and lower 
components of the joint incorporate 
taper pins attached to the steering 
swivel, and they are secured by slotted 


New Vacuum Servo Units Introduced. 


WING to modern traffic condi- 
O tions and the high speeds of 
present-day cars, braking equip- 
ment efficiency is a matter of utmost 
concern. In a number of instances 
increased efficiency has been sought by 
widening the shoes to obtain greater 
friction areas. Furthermore, hydraulic 
application, with vacuum servo assist- 
ance, to give greater braking power with 
lighter pedal pressures, is not only 
almost universal for the faster and 
heavier cars, but has extended to many 
of the lighter classes. 
The proprietary equipments that 
provide power-assistance have under- 
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nuts and locked by split pins. The 
top joint, that is, the one that 
takes the smaller load, has a hemi- 
spherical bearing retained by a 
shoulder at the upper end of the pin. 
This bearing is housed in a pressed 
steel cup attached to the suspension 
arm and is held in position by a spring- 
loaded washer, the spring being inter- 
posed between the spherical head of the 
pin and the housing. The lower, or 
heavy load carrying joint, is of similar 
design except that a ball thrust bearing 
is fitted between the shoulder of the 
pin and the hemispherical bearing. 

This type of joint is self-aligning and 
therefore accommodates relative move- 
ment between the upper and lower 
wishbone arms, due to deflection of 
the rubber bushes under heavy loading, 
for example, during braking. It also 
reduces the number of lubrication 
points to four. The fact that the 
ball joints incorporate a large reservoir 
for grease is an important factor, so 
far as the life and frequency of lubrica- 
tion of the joint is concerned. Two 
moulded Neoprene-sponge seals are 
employed to retain the grease and to 
keep out moisture and abrasive matter. 
These seals are interposed between the 
swivel carrier and the joint. They are 
carried in dished washers and bear 
against cupped pressings, which in 
turn seat on the machined, spherical 
outer surfaces of the ball housings. 

On the Citroén DS19 2 litre saloon 
car, the steering gear is of the rack and 
pinion type, which has been used for 
many years on earlier models. It is a 
design well-suited to independent 
suspension, since it requires no slave 
levers, and only four ball joints are 
needed, as compared with six for the 
three-piece track rod type of layout. 
This system also has the advantage that 
backlash can be eliminated even when 
the gears are worn. In most designs 
the backlash is taken up by a plunger 
that bears on the back of the rack and 
forces it into engagement with the 
pinion, 

Like all front-wheel drive vehicles, 
the loading on the front wheels of the 
Citroén DS19 is relatively high. Also 
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Dise Brakes Further Improved 


gone improvement, and a number of 
new designs made their first appearance 
at the Show. To obtain the required 
ratio between front and rear wheel 
braking effect, the fitting of two leading 
shoes at the front and leading and 
trailing shoes at the back is continued 
in the majority of cases, although not 
without exceptions. A number of new 
brake linings of moulded and woven 
materials, designed to afford greater 
resistance to wear and to solve fade and 
squeal problems, have also been intro- 
duced 

During the past twelve months, 
progress has been made in the develop- 
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the loads due to driving or over-run, 
on the steering pivots and constant- 
velocity joints tend to make the steering 
heavy. For these reasons, no doubt, 
the designers of the new Citroén model 
have deemed it necessary to fit larger 
tyres on the front wheels than on the 
rear, and also to introduce power- 
assisted steering. 

The hydraulic unit for the power 
steering is attached to the rack. It is 
controlled by two distributor valves 
at the lower end of the steering column, 
which is split into two semi-cylindrical 
segments. The two flat faces of these 
segments overlap. Two valves, one for 
each direction of turn of the steering 
wheel are carried in the lower half. 
These valves control the flow of oil 
under pressure, directing it to one side 
or the other of the booster cylinder. 
In the event of hydraulic failure, 
mechanical connection is made between 
the halves of the end of the column. 

On the Sunbeam Rapier the steering 
linkage layout is unusual in that the 
centre section of the three-piece track 
rod is above the clutch bellhousing. 
The steering box arm, which is pivoted 
at the centre, is duplicated by an idler 
arm of the same pattern on the opposite 
side of the vehicle. These arms are 
attached at their lower ends to the outer 
sections of the track rod and at their 
upper ends to the centre section of the 
rod. This arrangement enables the 
column to be well raked and makes the 
best possible use of the space available 
in the engine compartment. It has been 
made necessary by the forward position 
of the engine. 

There is a growing trend towards the 
use of rubber bushes in place of metal 
joints on the ends of the centre rods 
of three-piece track rods. The advan- 
tage of using rubber for this application 
is that it reduces the number of lubrica- 
tion points and introduces a slight 
amount of resilience into the linkage, 
which helps to absorb shock loads 
from the road wheels. A slight increase 
in steering effort is required to deflect 
torsionally the rubber bushes from the 
neutral position. This introduces a 


slight self-aligning torque. 


ment of the disc brake. However, there 
was no indication at this year’s exhibition 
that the production and use of disc 
brakes on an_ extensive scale is 
imminent. The merits of these 
brakes, as demonstrated by the per- 
formance of units fitted to high- 
powered cars, are sufficiently well 
established to justify the application 
of this type of brake under the less 
exacting conditions that are experienced 
in ordinary private motoring. Develop- 
ment has now reached the stage where 
at least one of the British manu- 
facturers confidently state that they 
are now ready to go into full scale 
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Lockheed mechanically and hydraulically 
applied disc brakes 


production of disc brakes. 

From impressions gained at the 
Show, it appears that the general 
adoption of disc brakes in place of those 
of the drum type depends upon car 
manufacturers’ readiness or otherwise 
to adapt them to their chassis designs. 
At present, the demand of the public 
for these types of brakes is uncertain; 
moreover, the cost and disturbing 
effects that their incorporation in 
existing designs would have upon 
production programmes, particularly 
where these are conducted on a mass 
scale, is an added deterrent to their 
widespread adoption. An important 
requirement is that the equipment 
offered should be readily adaptable to 
cars of many different types and 
makes. 

Those who believe in the future of 
disc brakes will have been encouraged 
by their appearance on the front wheels 
of the new Citroén DS19 car. On this 
vehicle, the front brakes are mounted 
inboard, on the half shafts. Together 
with the leading and trailing shoe 
brakes on the rear wheels, they are 
applied by a hydraulic system that also 
serves the clutch, gearbox, steering and 
hydro-pneumatic independent suspen- 
sion. Hydraulic power is provided by 
a belt-driven, high-pressure pump used 


Lockheed front wheel disc brake 
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in conjunction with a main accumulator. 
There are also individual accumulators 
for the front and r@@r brake circuits. 
Each circuit incorporates a distribution 
valve having pipe connections to the 
respective accumulators and to the 
hydraulic brake cylinders at the wheels. 

For brake application, the two dis- 
tributor valves are opened by only slight 
depression of the brake pedal, which 
actuates a common striking plate. The 
distribution of the braking force 
between the front and rear brakes is 
automatically adjusted according to 
variation of load on the rear axle. Since 
the two brake systems are entirely 
separate, the effectiveness of one is not 
impaired by failure of the other. 

The friction pads act on both sides 
of each front brake disc and are 
automatically adjusted for wear. Air 
admitted through ducts from the front 
of the vehicle cools the brakes. There 
is no hand lever for the front brakes; 
instead they are operated mechanically 
by a pedal, on the left of the driver, 
which actuates a system of cables and 
levers. For parking, the pedal is 
depressed and is then locked by a 
separate control, fitted with a safety 
catch, under the facia. No doubt the 
pedal control of this brake is a useful 
feature in the event of failure of the 
hydraulic brakes. 

Lockheed’s most recently developed 
disc brakes for cars of over 30 cwt gross 
weight are the same for application to 
the front as to the rear wheels, except 
that the front brakes have a greater 
volume of friction material and the 
cylinder area is larger to give the 
additional braking effect required. 
Brakes of the smaller type may be fitted 
to both front and rear wheels of cars 
weighing under 30 cwt and, unlike 
those of the heavier class, do not 
require servo assistance, 

As in the earlier design, two seg- 
mental friction pads are applied to each 
side of a cast iron disc. Application is 
effected by hydraulic pressure exerted 
on a single piston in an aluminium 
cylinder bolted to the inner face of a 
caliper of malleable iron. The piston 
applies thrust to a pressure plate and, 
since the pivoted link mounting of the 
caliper on the torque plate allows the 
caliper to move axially, the pressures 
of the pads on the disc are equalized. 
These links also help to ensure that the 
wear on the friction pads is uniform. 

“Sandwiched between the caliper and 
cylinder is a plate that locates a piston 
return spring, which maintains a slight 
clearance between the pad and disc 
when the brake is off. A wiper seal 
prevents the entry of dust and dirt into 
the annular chamber around the piston. 
A spring-loaded pin presses against the 
torque plate and the friction between 
this and the caliper prevents rattle. 

The brake clearance can be set by 
an adjusting screw, which is held in 
the cylinder head by a lock nut and 
registers in the piston. A hollow cone 
of spring steel has six teeth, or pawls, 
formed on its small end. These teeth 
are bent in to engage in the thread of 


the screw, and though they trail over 
the thread in the direction of operation, 
movement in the opposite direction is 
resisted. A positive increment adjuster 
is thus provided and clearance is 
maintained within close limits. By 
undoing a nut and withdrawing the 
caliper-mounting pivot pin, the caliper 
and pressure plate can be removed for 


A —Reservoir 

B —Main accumulator 

C —High pressure pump 

D—Return 

—E —Accumulator for front and rear brake circuits 

F —Distributor valve for rear brakes 

G —Distribucor valve for front brakes 

H —Stcriking plate 

J —Rear brakes (drum type) 

K —Front brakes (disc type) 

L —Brake pedal 

Diagrammatic illustration of hydraulic brake 
circuit on the Citroén DS19 


renewal of the pads. To make room for 
the new pads, the lock nut is slackened 
and the adjusting screw rotated so that 
the cone spring runs down the thread, 
allowing the piston to be moved back. 
For the rear brake disc, a separate 
caliper unit carries smaller circular pads, 
which are applied by a face cam operated 


Girling improved design of rear disc brakes 
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Lockheed Brakemaster front wheel brake 
cylinder 


mechanically with a hand lever control. 

In its latest improved form, the 
Girling disc brake is said to be ready 
for production for private cars. An 
actual example of its application 
exhibited at the show was the front and 
inboard rear brakes of the Lotus Mk IX 
racing and competition car chassis, for 
which it was specially developed. Like 
the earlier version, this brake has 
segmental friction pads, of substantial 
thickness, bonded to steel plates. 
These pads are pressed against each 
side of the disc by the pistons of two 
hydreuli: cylinders, one for each pad. 
A balance pipe connecting the cylinders 
equalizes the pressures, The front and 
rear brakes are similar, though the 
rear brake has additional pads actuated 
mechanically by a hand lever. 

The caliper carrying the cylinders 
and pads is open at the centre so that 
the state of wear of the friction pads 
can be checked at a glance. Adjustment 
is automatic and is based on the 
Hydrastatic principle. The pads always 
remain close to the disc surfaces so the 
hydraulic fluid displacement and pedal 
travel are reduced to a minimum. On 
the Lotus chassis the front and rear 
wheel brakes are applied by two 
separate master cylinders mounted 
side-by-side on a platform behind the 
engine. Operation is by a pendant 
pedal acting on a centrally pivoted 
beam that equalizes the application of 
pressures, 

It is stated that tests have shown that 
the life of the pads is greater than that 
of shoe linings in the drum types of 
brake. In this connection it is of 
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interest to refer to the experience of the 
Birmingham and Midland Omnibus 
Co. Ltd., whichd@sas single-deck buses, 
fitted with Girling disc brakes, that 
have operated over a million miles. 
Speaking at a recent meeting of the 
Institution of Mechanical Engineers, 
the Company’s chief engineer, Mr. S.C. 
Vince, said this experience indicated 
that a | in thick disc friction pad has 
a life of about 80,000 miles as compared 
with 60,000 to 70,000 miles obtained 
with drum brake linings under similar 
service conditions, 


Servo units 
The new Lockheed Brakemaster 
power braking system, for high- 


performance cars, is an example of a 
departure from the practice of fitting 
two leading shoes in front wheel brakes. 
With this system, leading and trailing 
shoes are employed at the front as well 
as at the rear. The arrangement is 


designed to obtain balanced pressure, 
and thus equal wear on the shoes, 
reduced sensitivity to alterations in the 
frictional characteristics of the linings, 
and a brake factor such that excessive 
servo assistance is not needed, 
Balanced pressure for 


the front 


Clayton Dewandre Bendix Hydrovac servo 
unit 


brakes is obtained by fitting a single 
hydraulic cylinder at each wheel. The 
two pistons in each cylinder are of 
different diameters to compensate for 
the low factor of the trailing shoe, the 
ratio of shoe tip effort as between the 
leading and trailing shoes being 24: 1. 
This produces equal shoe drag and 
lining wear. Standard Lockheed 
practice is followed for the rear brake 


The Lockheed front and rear brakes, as used in the Brakemaster system, have automatic 
adjusters 
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Vacuum servo arrangement of the Lockheed 
Brakemaster system 


cylinder, which can move in a slot in 
the backplate and applies, either 
hydraulically or mechanically, equal 
operating pressures to the two shoes. 

Both brakes have automatic adjusters 
similar to types exhibited at Earls Court 
last year, when a vacuum servo unit 
basically the same as that used for the 
Brakemaster system was first exhibited. 
The Brakemaster is connected by pipe 
line to a normal, Lockheed master 
cylinder. It comprises vacuum and 
atmospheric valves attached to a 
balancing beam, in a chamber above 
which is a reaction diaphragm with its 
upper face permanently exposed to 
atmospheric pressure. 

Normally both sides of the vacuum 
piston are subject to atmospheric 
pressure. When the pedal is depressed, 
a control valve piston connected to the 
centre of the balance beam is actuated 
by fluid pressure from the master 
cylinder. This lifts the balance beam: 
at its first movement the atmospheric 
valve is closed by a return spring. 
The vacuum inlet valve is then opened 
and depression proportional to the 
pedal movement acts on the back of the 
piston, which operates the servo. The 
depression in the chamber causes the 
diaphragm to react until it balances 
the pressure in the hydraulic circuit. 
Air pressure on the piston applies a 
thrust to the servo cylinder plunger; 
this is transmitted to the slave piston, 
and adds to the pressure in the fluid 
in the circuit between the master 
cylinder and the brakes. The ratio of 
input to output pressure is constant 
up to the limit of the depression given 
by the vacuum supply. 

The first Girling vacuum servo to be 
produced is intended for use with 
hydraulically applied two leading shoe 
brakes. It is fitted to a number of cars 
that were exhibited at Earls Court. 
Response to variations in hydraulic 
pressure from the master cylinder is 
obtained without appreciable time lag, 
so the possibility of an uncontrollable 
surge of hydraulic force to the wheel 
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Clayton Dewandre Bendix Treadle-Vac servo 


cylinders is eliminated. Therefore, the 
braking effort is at all times progressive 
and immediately responsive to the 
driver’s effort. 

Control of the vacuum-operated 
piston is by means of two poppet 
valves mounted on a T-shaped rocking 
lever. One valve controls a port to 
atmosphere and the other a port on the 
vacuum side of the unit. The lever is 
rocked by the resultant action of 
opposed, interconnected pistons of 
different sizes, the larger one being 
subject to the pressure in the hydraulic 
pipe line from the master cylinder, 
and the smaller one to the pressure 
applied to the system by the servo unit. 
Thus, the ratio between the areas of 
the pistons establishes, within the limits 
of the power obtainable from the 
vacuum, the ratio between the input 
and output pressures in the hydraulic 
system. Adequate forces are thus 
available to actuate the valves and the 
unit is quickly responsive to variations 
of input pressure and commences to 
operate at very low pedal pressures. 

The servo is available in two forms. 
One works on the direct vacuum 
principle and is suitable for installation 
in a relatively clean position close to the 
source of vacuum. It has a wire gauze 
filter for the vacuum cylinder breather 
and an oil-wetted, knitted wire filter 
for the air that passes through the valve 
and eventually to the engine. The other 
version works on the suspended vacuum 
principle with vacuum on both sides of 
the piston in the balanced condition, 
air being admitted to one side when an 
effort from the piston is required. This 
unit is intended for installation in 
positions subject to dirty conditions 
or at a distance from the source of 
vacuum, 


es 
To 
brakes 
Ou 
| 


From master cylinder 


Girling brake servo unit 


It is a sealed unit with a common air 
inlet for the servo cylinder and valve. 
An oil-wetted knitted wire filter pro- 
vided for the inlet may, if desired, be 
mounted a short distance from the 
servo, where the conditions may be 
cleaner. 

New to this country are the American 
Bendix Treadle-Vac and MHydrovac 


Twin cylinders are employed to actuate 
the Girling disc brakes on the Lotus chassis 


servos now being manufactured by 
Clayton Dewandre Co. Ltd. The 
former is made in two sizes and is 
intended for pendant pedal operation. 
Its input rod, which carries the servo 
piston, is coupled by a ball joint to the 
hydraulic master cylinder. This 
cylinder is of the piston rod displace- 
ment type. From the _ production 
aspect, this is preferable to the close- 
fitting piston arrangement, for which 
accurate machining and a good finish 
on the cylinder wall are essential to 
prevent leakage of hydraulic fluid past 
the piston. In this unit, the cylinder is 
a casting with an unfinished interior 
surface, and leakage of fluid is prevented 
simply by the provision of a sealing 
gland for the piston rod. The fluid 
inlet to the master cylinder is fitted 
with a valve which closes at the initial 
movement of the piston rod for brake 
application. 

In the servo cylinder, a_ hairpin 
member controls the vacuum and 
atmospheric valves, and a piston is 
controlled by a diaphragm which reacts 
against the effort applied to the input 
rod. The first movement closes the 
atmospheric valve, and further motion 
causes the vacuum valve to be unseated, 
permitting vacuum to become effective 
on the servo piston to assist the driver, 
and on the diaphragm to offer the appro- 
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priate resistance to the driver’s effort. 
When the vacuum is increased by further 
movement of the pedal, the vacuum 
valve is opened, to increase further the 
depression in the diaphragm chamber 
and vacuum side of the piston. When 
a balance is reached, the vacuum and 
atmospheric valves are seated. If the 
pedal is released, the balance between 
the driver’s effort and the reaction 
diaphragm is destroyed and the atmos- 
pheric valve is opened, the depression 
in the cylinder and diaphragm chamber 
is reduced and the pressure to the brakes 
relieved accordingly. 

The Bendix Hydrovac servo is 
designed for inclusion in hydraulic 
braking systems t@ boost the hydraulic 
pressure to the wheel cylinders. It is 
also supplied in two types, working 
respectively on the direct vacuum and 
suspended vacuum principles. The 
former is in its main essentials similar 
to the well known Clayton Dewandre 
V.O.M. servo and can be mounted in 
any convenient position on a chassis. 
The degree of assistance it affords is 
progressive throughout the full travel 
of the brake pedal and is proportional 
to the effort applied, up to the maximum 
vacuum in the induction manifold at 
the time of application. Direct com- 
munication between the master cylinder 
and wheel cylinders permits the brakes 
to be applied by pedal effort alone 
should the vacuum system fail. The sus- 
pended vacuum version of the Hydrovac 
ensures quicker responsive action and 
is intended primarily for commercial 
vehicles. 

On a number of cars of the larger 
class, such as the Cadillac La Espada, 
Dodge 161 and Plymouth Belvedere, 
equipped with automatic transmission 
units, the space normally occupied by 
a clutch pedal is utilized by widening 
the brake pedal to about 9 in or 10 in. 


Feeny and Johnson trailer brake valve and 
control assembly 
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This enables the driver to apply the 
brakes with his left or right foot, as 
may be desired. The car can thus, for 
instance, be held stationary on an up 
gradient with brakes applied readily by 
the left foot and with the right foot in 
position to open the throttle as the 
brakes are released, instead of having to 
transfer from one pedal to the other, 
and without using the hand brake. 

It is a matter of opinion as to the 
best type of hand brake control and 
the most convenient and effective 
position for it. Some manufacturers 
favour the pull-on type under the facia 
and others a hand lever beside the 
driving seat. Another arrangement 
that gives more convenient operation 
than either of these common alternatives 
is the hand lever mounted with the 
change speed control on the steering 
column, just below the steering wheel, 
as on the Singer Hunter 75. ‘To apply 
the brake, the driver pulls this lever 
towards him with his right hand. The 
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On the Cadillac La Espada, the wide pedal 


enables the driver to apply the brakes with 
either foot 


ratchet pawl is controlled by movement 
of a short centrally pivoted extension of 
the hand lever. When the inner end of 
the lever is deflected by grasping the 
outer end to apply the brake, the pawl 
is disengaged, but is re-engaged by a 
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spring when the lever is released. It is 
disengaged by a light touch on the outer 
end of the extension to release the brake. 

The braking equipment of caravans 
exhibited showed no important depar- 
tures from well-tried practices. How- 
ever, the latest improved hydraulic 
equipment, exhibited by Feeny and 
Johnson Ltd., for caravan and trailer 
brakes, is of interest. This is a standard 
feature of a number of makes of caravan 
and is optional on others seen at the 
Show. It was mounted, for display 
purposes, on a steering column, with 
a finger-tip control for a new hydraulic 
reaction valve. This valve is more 
sensitive and capable of handling 
larger capacity power units than the 
previous type and it is fitted at the lower 
end of the column. Operation of the 
finger-tip control applies only the 
caravan brakes, while depression of the 
brake pedal also brings these brakes into 
operation slightly in advance of those 
on the towing car. 


ELECTRICAL EQUIPMENT 


Increasing Lamp and Accessory Load and Simplified Controls 


ITH regard to electrical equip- 
W the outstanding feature 

of the Motor Show was that 
almost without exception, 1956 cars 
have far more electrically operated 
accessories and components than their 
predecessors. To some extent this was 
expected, particularly since additional 
accessories such as supplementary 
lamps and windscreen wipers and 
washers make for greater road safety. 
But manufacturers have gone much 
further: most cars have refinements, 
such as radios and heaters, or at least 
provision is made for their optional 
fitting. Moreover, there was a marked 
increase in the electrical operation of 
body and chassis components, ranging 
from windows and driving seats to 
clutches and overdrives, and even to 
the principles of suspension. 


These developments have three 
counterparts. First, there is the 
employment of a higher capacity 


dynamo to meet the demand of the 
increased lamp and accessory load. 
Second, in order economically to reap 
all the benefits that a higher capacity 
dynamo can bestow, its method of 
regulation has to be of the latest 
current-voltage variety. Third, with 
sO many accessories and cornponents 
depending upon electrical operation, 
the need arises for simplified controls. 


Dynamos and control boxes 

For cars on which the electrical load 
is relatively low, the compensated 
voltage control system of dynamo 
regulation continues to be employed. 
This system has been in vogue on the 
majority of British and Continental 
cars for some twenty years. It has met 
with great success and will, no doubt, 


continue to be used on vehicles where 
the dynamo is of a comparatively low 
capacity. When first it was introduced 
on British vehicles, the maximum 
output ratings of the dynamos of that 


period were, by to-day’s standards, 
rather low. Most of the dynamos at 
that time were of the non-ventilated 


type and had, in consequence, very low 
outputs. Given sufficient daytime run- 
ning, however, they could keep the 
battery charged and supply a modicum 
of lamps and accessories. 

During the years that have followed, 
there has been a steady increase in 
lamp and accessory loads. This 
necessitated the increasing adoption of 
the ventilated type dynamo with its 
larger outputs, and later improvements 
in dynamo design leading to the modern 
machine, as for example, the Lucas 
model C47PV-0, of still greater output. 
Consequently, the degree of dynamo 
protection required from the com- 
pensating coil of a standard compensated 
voltage control regulator became less 
with each increase of dynamo output, 
and this, of course, necessitated corres- 
ponding reductions in the number of 
turns of the coil. In its original form, 
the coil had only a few turns, about 
ten, and such reductions were sorely 
limited, particularly if the sensitivity 
of the regulator to changes of load is 
not to be seriously affected. Because of 
this, and also because of the advantage 
to be gained by obtaining a high and 
prolonged initial charging rate in order 
to restore the battery to a reasonable 
state of charge in the shortest possible 
time, compensated voltage control 
regulation is, where high capacity 
dynamos are concerned, giving place to 
the latest form of current-voltage control. 


In American 6-volt circuits with 
their heavier currents, current-voltage 
control has found almost universal 
application, as it has in both 12- and 
24-volt circuits for British passenger 
service vehicles. Now, quite a number 
of British and Continental cars have 
adopted it, and many more are rapidly 
approaching the stage where its adop- 
tion becomes necessary. Autolite, 
Bosch, Delco-Remy and Lucas, there- 
fore, have introduced high capacity car 
dynamos and current-voltage control 
boxes to meet this need. 

A current-voltage control system 
employs two regulators. Of these, one 
is shunt wound so as to be responsive 
only to voltage; the other is series wound 
so as to be responsive only to current. 
The contacts of both regulators are 
arranged in series with the dynamo 
shunt field winding and a short low 
resistance coil on the voltage regulator 
core. The low resistance coil is a 
frequency coil for ensuring rapidity of 
regulator armature movements. It is, 
of course, wound and connected so as 
to act cumulatively with respect to the 
voltage regulator shunt coil. 

As the dynamo speed is increased 
from rest its terminal voltage rises, the 
field being energized through the 
normally closed contacts of the current 
and voltage regulators and the low 
resistance frequency coil of the voltage 
regulator. When the dynamo reaches 
cut-in speed, the cut-out closes in the 
usual way, so connecting the dynamo 
to the battery. 

Further increase in speed results in a 
rise of dynamo terminal voltage until, 
under normal conditions, the operating 
voltage setting of the regulator is 
reached. At this point the voltage 
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regulator contacts open, thereby insert- 
ing the contacts’ resistance into the 
field circuit while throwing the fre- 
quency coil out of action. As a result 
the regulator armature is set into rapid 
vibration and the dynamo voltage is 
limited to a pre-determined value. 

If, however, owing to a discharged 
battery or a large electrical loading, the 
circuit voltage does not rise to that at 
which the voltage regulator comes into 
operation, an auxiliary means of limiting 
the dynamo output current to a safe 
value is necessary. This is effected by 
means of the current regulator. When 
the current output of the dynamo 
reaches its maximum rated value, the 
electro magnetic effect of the circuit 
flowing through the series winding of 
the current regulator causes the arma- 
ture to be attracted, so opening this 
pair of contacts and thereby again 
inserting the contacts’ resistance into 
the field circuit. Consequently, the 
current regulator armature is set into 
vibration, imposing a limit on dynamo 
current. 

On starting to charge a fully dis- 
charged battery, the voltage of the 
system is too low for the voltage 
regulator to operate. The current 
regulator, therefore, permits the full 
rated output of the dynamo to pass to 
the battery. This continues until the 
battery approaches a charged condition, 
at which stage the voltage of the 
system becomes sufficiently high to 
commence operation of the voltage 
regulator, the current falls and the 
current regulator ceases to operate. 
In practice, a change-over period exists 
during which both regulators are in 
operation. It will, therefore, be seen 
that the dynamo gives its maximum 
rated output under the safeguarding 
control of the current regulator, for all 
battery voltages below that at which the 
voltage regulator is set to operate. As 
the battery becomes more nearly fully 
charged, the voltage of the system rises 
to the operating voltage of the voltage 
regulator which then controls the 
dynamo output according to the load 
and state of the battery. Finally, when 
the battery is fully charged, the 
charging rate is reduced to a low trickle 
value which keeps the battery healthy. 

With the exception of minor details 
of construction, the various makes of 
control boxes for effecting current- 
voltage control are the same. The three 


Lucas RB310 control box. 


regulator and voltage regulator. All three units have bell-crank 
armatures 


Left to right: cut-out, current 


AUTOMOBILE 
ENGINEER 


units, cut-out, current regulator and 
voltage regulator are arranged upon a 
common base and enclosed by a single 
cover. A typical example is the Lucas 
model RB310 control box, which, 
incidentally, is employed in conjunc- 
tion with the Lucas model C47PV-0 
dynamo. This dynamo, recently intro- 
duced, has an output of 30 amp, is 
supplied in screened and unscreened 
form. It has provision for built-in 
radio interference suppression capacitors 
and finds wide application on police 
cars equipped with two-way radio. 

The RB310 control box is now fitted 
as standard to a number of cars notable 
among which are the Rolls-Royce 
Silver Cloud, Jaguar XK140, Vauxhall 
Cresta, Wyvern and Velox. Its arma- 
tures are of the bell-crank lever type, 
a type which has found much success 
on Lucas compensated voltage-control 
boxes. In mechanical construction, 
however, it differs from the earlier 
compensated voltage-control boxes by 
employing separate magnet frames for 
each unit, screened contact adjustments 
for the two regulators and a pressed 
steel base and cover. Another important 
difference is that cut-out is temperature 
compensated, the method of tempera- 
ture compensation being the same as 
that for the voltage regulator, that is, 
bimetal armature spring. 


Batteries and lamps 

In the main, the exhibits were of well 
tried products. Among the batteries 
were specimens of the Ediswan low- 
priced Crown range, the Standard 
range and the high quality Extra 
Life range in which micro-porous 
separators are used. Exide exhibits 
included the Silver Exide with its 
Porvic microplastic separators, which 
are pliable but tough, over 80 per cent 
porous and yet provide complete 
protection against shorts. Lucas 
showed the famous King of the Road, 
with its porous rubber separators and 
other features making for longer and 
more efficient battery life. A new type 
of dry charged battery, the Power Seal, 
was shown in the Oldham range. 

For the Silver Exide, it is claimed that 
its separators make possible all-dry 
assembly so that batteries can be stored 
unfilled for an indefinite period without 
deterioration. Furthermore, its CB95 
alloy plate grids, pasted with improved 
active material, give increased resistance 
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to corrosion and greater durability, 
while its hard rubber container is tough, 
leak-proof and resistant to acid and 
vibration. 

The Lucas King of the Road has 
many exclusive features. Not least 
among which are the special grid alloy 
used for plate manufacture, the 
toughened Milam case which is tested 
after manufacture with an electrical 
pressure of 60,000 volts and the absence 
of lead connecting bars, a feature which 
enhances appearance by giving a neat, 
clean-top assembly. 

Dry charging of batteries, that is, 
assembling the batteries with plates in 
such a condition that on filling in, the 
battery is capable of giving 80 per cent 
of its rated capacity, has been practised 
for a long time. The reason, however, 
that it has not been applied on a larger 
scale arises from the fact that a 
dry micro-porous separator, essential 
for storage batteries of this type, has 
not been available. 

Now that separators of this kind, 
notably Fibrak developed by Oldham 
and Son Ltd. at their parent works at 
Denton and now also manufactured by 
their subsidiary companies in France 
and Australia, and under licence in the 
United States, are employed almost 
universally in batteries, the prospects 
of eliminating the long first charge 
when putting batteries into commission 
has led to much development work on 
the dry-charging of plates. 

When positive and negative plates 
are taken from the formation vat, they 
are in a fully-charged condition, but on 
drying off, the negatives become 
severely oxided. It is, therefore, the 
recharging of the negatives which 
requires the very long periods of first 
charge before placing batteries in 
service. From this, it follows that if, 
after formation, the negative plate could 
be dried without exposure to the air, 
then there would be no oxidation and 
the battery would, on being filled, be 
capable of delivering a large proportion 
of its capacity. Various methods of 
conducting this drying-off process have 
been tried in the past, such as in an 
atmosphere of hydrogen and nitrogen 
or of burned gases (CO,), in vacuum 
ovens and in an atmosphere of super- 
heated steam. 

All these methods resulted in plates 
which could give a large proportion of 
their capacity when the battery was 


The Lucas stop and tail lamps that incorporate reflectors, which are 
now a legal requirement. 
unit and the right-hand one is the Model 551 


The left-hand lamp is the Model 549 
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filled but, owing to the reactivity of these 
pure lead plates, especially in the 
presence of moisture, the tendency was 
for the plates to oxidize in storage, 
either when loose or when assembled 
in batteries, and to lose over a period 
the whole of their dry charge. With 
the Power Seal process, the negative 
plates are dried in the absence of air 
and at the end of the process each 
particle of lead in the extremely porous 
plates is coated with a layer of water- 
resisting medium which protects them 
from oxidation in storage and in the 
battery. 

The water-resisting medium is 
perfectly permeable to battery acid so 
that as soon as the battery is filled it is 
ready to supply current at low rates, 
and, within half an hour of filling, is 
easily capable of starting the vehicle. 
Moreover, the efficacy of the medium 
is such that batteries, under storage 
conditions, retain their effective dis- 
charge capacity indefinitely. For 
example, a recent test showed that 
after six month’s storage, a Power Seal 
battery delivered its full discharge, 
whereas a conventional dry charged 
battery had lost more than 50 per cent 
of its effective starting capacity. In 
view, therefore, of the fact that the 
rate of loss falls with time, it is quite 
evident that this new method of dry 
charging results in an extremely long 
storage life. 

In addition to the numerous esta- 
blished products, new types of lamps 
were shown on the Lucas, Marchal and 
Notek stands. The modern trend, it 
appears, is to incorporate the now 
obligatory reflectors, in the rear lamps. 
Two such lamps for replacement or 
modernization purposes are the Lucas 
model 549 and 591. Both models are 
designed for fitting in pairs and 
incorporate a 21/6 watt non-reversible 
bulb enclosed by a red lensed cover 
moulded in red Diakon which is un- 
affected by weathering and impervious 
to paraffin and petrol. The performance 
of all Lucas rear lighting units exceeds 
by a considerable margin the minimum 
photometric requirements of the 
Lighting Act. 

Marchal’s contribution consisted of 
the new Fantastic lamps, representing 
an addition to the range of matched 
pairs of fog and driving lamps, and the 
new Optiques, representing the latest 
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The Cadillac La Espada, an experimental car, 
has Lucas fog and long range lamps installed 
side-by-side 


versions of the established Equilux 
headlamp conversions. The Fantastic 
lamps have the new functional yet 
decorative air-flow lens-glass with a 
central dome designed to deflect rain 
and mud, etc., and formed with 90 deg 
circumferential prisms to intensify the 
light while trapping parasitic rays so as 
to reduce back-glare. They are French 
lamps with the contemporary shallow- 
build, the shallowness being such that 
nothing projects aft of the hollow bolt, 
universally jointed mounting. The 
design is remarkably clean and elegant 
and all components are made to 
precision. A rubber gasket between 
the glass and the reflector ensures 
effective sealing. There is a futuristic 
restrained motif at the top of the lamp 
rim. The designation 622 is given to 
the driving lamp, which, incidentally 
produces a beam of outstanding power, 
some 110,000 candlepower, with the 
standard bulb of 48 watts. The fog 
lamps, to be known as the model 660, 
give an extra wide penetrating beam, 
back glare being entirely eliminated by 
virtue of the Occulteur, a special bulb- 
shield, in combination with a special 
yellow bulb. 

Easier to fit and giving greatly 
improved light distribution, the new 
Optiques are available in types suitable 
for British and American cars. They 
are particularly suitable for Continental 
touring, in that they conform to the 
requirements of the European Lighting 
Code, providing completely dazzle-free 
dipped beams without sacrificing the 
intensity of spread. The de luxe models 
are fitted with the Occulteur. 

Blue-spot lenses and other notable 
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features of the Lightmaster, Passmaster, 
Roadmaster and Speedmaster are 
retained in the Notek new Series 150 
range. The optical units, however, are 
now housed in a circular body which, 
in being more shallow than those of 
previous designs, conforms to modern 
requirements. Another Notek product 
that is quite new is the Series 200 
Hilite headlamp conversion set which, 
without alteration to most types of 
lamp, can be used for modernization 
purposes. 

Future developments in headlighting 
are unpredictable. They may, possibly, 
despite the present legal requirements 
which vary from country to country, 
follow the scheme adopted for the 
Cadillac La Espada model, an experi- 
mental “dream car’’ exhibited on one 
of the General Motors’ stands. This 
scheme consists of two comparatively 
small diameter lamps of equal size, 
housed side by side in the nose of each 
wing. It certainly looks attractive and 
gives every impression of being highly 
effective. The lamps themselves were 
Lucas productions based on the Lucas 
fog and long range models respectively. 

The remaining new and outstanding 
lamp exhibits were two distinctive types 
of stop-tail lamp on the Tudor and 
Wingard stands respectively, the former 
showing the Model 291 Rite-Angle 
unit, and the latter, a pleasing and 
effective lamp incorporating a reflector. 
Still prominent among established 
Butler lines, of course, was the Saucer 
lamp which is available as a fog lamp, 
pass lamp or pencil beam driving lamp. 
It was shown together with a range of 
stop-tail lamps specially designed for 
caravans and trailers. 

In general, the employment of twin 
fog lamps appears to be increasing. 
This arrangment has now been adopted 
on a number of cars, notable among 
which are the Daimler One-O-Four and 
the Wolseley Six-Ninety. Also in- 
creasingly used are courtesy lights 
controlled automatically by switches on 
the door pillars, and panel lights 
controlled by rheostat. Typical examples 
of one or both these features were 
incorporated in the Austin A50 
Cambridge, Bristol 405, Daimler One- 
O-Four, Humber Hawk saloon and 
touring limousine, Standard Eight and 
Sunbeam Rapier. The designers of the 
Chrysler New Yorker and the Daimler 


Two examples of typical American practice 


with regard to lamp arrangement. 


On the left is the Studebaker President, and on the 
right the Chrysler New Yorker 
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A selection of Marchal driving lamps. Left, Model 660 fog lamp; centre, Model 662 long 
range lamp; right, Model 6915 de luxe Optique headlamp 


One-O-Four have gone further, by 
providing an illuminated engine com- 
partment in the Chrysler model and an 
illuminated luggage boot in the Daimler. 

On most of the high quality cars, 
incidentally, there were at least two 
interior lamps—a much needed im- 
provement. Warning and reversing 
lights, too, are increasingly fitted, 
especially the former. There were 
warning lights not only for ignition, 
charging and headlight main beams, 
but also for direction indicators, oil 
level and/or pressure and petrol reserve. 
On the other hand, few models incor- 
porated map reading lights. Three of 
the best applications in this direction 
were to be seen on the Bristol, Riley 
and Chrysler stands. The Chrysler 
arrangement was the most novel, in 
that the lamp was incorporated in the 
rear-view mirror. 


Direction indicators and horns 

Although flashing type direction 
indicators are fitted to more cars this 
year, the semaphore type still has many 
adherents. There is, in fact, much to 
be said for the semaphore type when it 
is realized that the lighting codes vary 
throughout the world. In Britain, we 
have an amber direction indicator and 
red stop and tail lights; in Europe use 
is made of an amber direction indicator 
and stop light and a red tail light; and 
in the U.S.A. a red direction indicator, 
stop light and tail light are employed. 
It was possibly for this reason that on 
the new Vauxhalls the rear direction 
indicators are well separated from the 
tail lights. 

It was only to be expected that Lucas 
would exhibit, in addition to their three 
flashing indicator sets, the latest SF 80 
flush fitting and SE100_ external 
mounting types of semaphore direction 
indicator, both of which have replace- 
able arms. In passing, it is interesting 
to note that Creators Ltd. exhibited 
the Plansel flashing tra‘ficator set which 
is available in 6- and 12-volt types. 
This set consists of automatic control 
unit filaments enclosed in special 
tubes designed to fit all standard 
semaphore types of direction indicator 
without recourse to rewiring. 

The well-established Lucas high- 
note and low-note model WT 614 
Wind-Tone horns have been redesigned 
and are now known as the Model 618 


They are now fitted to the majority of 
popular British cars. Although the 
current consumption of the new horn 
is slightly greater than that of the 
previous model, the note produced has 
been made louder, sharper and clearer. 
These horns can, of course, be installed 
singly or in matched pairs. Other 
established Lucas horns of interest 
were the Model WT 616 Herald Wind- 
Tone units. Introduced originally for 
coaches and overseas touring, they are 
being increasingly used by small marine 
craft and river launches. They are also 
in regular use as competitor’s warning 
signals at race meetings. 

A recent addition to the well-known 
range of Marchal horns is the Stidor— 
a light-weight instrument with a strident 
note, particularly suitable for light, fast 
cars. It has an_ electro-compressor 
measuring only 5:25in 2:6in (130mm 

~65 mm), a single trumpet of 10-6 in 

(270mm) length and the complete 
assembly weighs only 5 Ib 1 oz (2:3 kg). 
It is available for 6-, 12- or 24-volt 
circuits. 


Windscreen wipers and washers 

It was gratifying to find increasing 
application of the two-speed  self- 
parking twin-blade type on both British 
and Continental cars. American manu- 
facturers continue, for the great part, 
to favour the variable-speed  self- 
parking twin-blade type. On most cars 
the sweep of the windscreen wiper 
blades has been increased. This is 
another long called-for improvement 


leading to a better range of vision and 
greater road safety. Much, however, 
has yet to be done to improve wind- 
screen pillars. In many cases the pillars 
are still much too wide. They should 
be of a width no greater, and preferably 
slightly less, than that between the 
driver’s eyes. Excellent examples of 
improvements in this direction were 
found on the Daimler One-O-Four and 
the Vauxhall range. 

Also gratifying was the increasing 
application of windscreen washers, a 
good example of which was shown on 
the Wolseley stand. But the main 
attraction in this field was the new 
Lucas washer called the Screenjet. This 
is the first electrically-operated unit to 
be included as initial equipment by a 


On the latest Vauxhall cars, the rear flashing 
indicator on each side is amber-coloured and 
well separated from the tail and stop lamps 


British motor manufacturer. It is 
generally available to the trade and 
simple to fit. The main components 
are a motor-driven centrifugal pump 
and a glass container, the assembly 
being well supported in a carrier 
mounted in the engine compartment. 
The jets are supplied through tough 
transparent tubing and issue from a 
single twin-hole nozzle, or from two 
single-hole nozzles either on the scuttle 
or in the wiper arm bearing boxes. 


4 


This Lucas flashing direction indicator set comprises two independent single-pole, Model 1559 


lamps, with amber lenses, a Model F13 flasher unit and a WL12 warning lamp 
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Control is by a simple push-button on 
the instrument panel or facia and the 
only action required to bring the unit 
into operation is a momentary finger tip 
pressure on the push-button. Sub- 
sequent operation and switching off are 
entirely automatic. In this way, there 
is little, if any, distraction to the driver. 

When in action, the Screenjet pro- 
vides two strong streams of water 
which play upon the windscreen for 
about seven seconds, This can be 
repeated for a further thirty operations 
before the container needs refilling. 
The container, incidentally, has a 
capacity of approximately two pints, 
and is filled only with soft clean water, 
no special cleansing fluids or solvents 
being required. 


Ignition and Accessories 

There were items of interest covering 
the whole field of ignition, but they 
were in no way revolutionary. Ross, 
Courtney & Co. Ltd. exhibited a new 
streamlined Petromag safety lock 
designed to turn off the petrol and 
switch off the ignition simultaneously. 
Another aspect of switch application 
could be seen on the Sunbeam Rapier, 
the engine of which can be started 
simply by turning the ignition key. 

AC-Delco Division of General 
Motors Ltd. showed a British-made 
oil-filled coil together with its sealed 
block and orange packaging. A fluid- 
filled coil, incidentally, is fitted to the 
M.G., Series M.G.A., the ignition 
system of which is suppressed against 
radio interference. Creators Ltd. 
showed water and moisture proof 
flexible distributor cap covers for 4- 
and 6-cylinder engines. On the Ford 
Mercury and Lincoln stands there 
were vented dual vacuum-controlled 
units, with single rocker arms; these are 
for 8-cylinder engines and are fitted with 
weather proof L.T. and H.T. wiring. 
Lucas displayed an improved version 
of the Model DM 2 distributor head 
which is fitted to many popular four- 
cylinder cars. It is claimed that the 
flexible distributor cap cover eliminates 
most, if not all, of the troubles arising 


The simple control for the heater on the Standard Super Ten. A 
cowl is incorporated over the dial for the speedometer and 


fuel gauge 
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from vehicle exposure in wet and 
wintry weather, car washing and from 
condensation. For the dual vacuum- 
controlled distributor head the claim 
is that it meets the needs of a high 
compression engine and responds to 
rapid acceleration, thereby eliminating 
power lag. Of the two vacuum units, 
one is smaller than the other and each 
unit is fed separately. The smaller one 
is located immediately behind the other. 
The latest Model DH 2 distributor 
has been equipped with an improved 
contact breaker assembly in which 
friction is almost eliminated by re- 
directing the line of action of the 
clamping and contact spring. A further 
reduction in hysteresis has been effected 
by using a flexible spring link between 
the vacuum unit and the contact breaker 
plate, in place of the original pivoted 
link arm mechanism. Other modifica- 
tions include the introduction of a 
simple screwdriver adjustment locked 
by a single screw, for the contact 
breaker gap, and the fitting of an 
improved metallized paper condenser 
with its electrical connection resistance- 
brazed to a central watertight stud. 
On the Ford Mercury and Lincoln 
cars, 18mm _ sparking plugs are em- 
ployed. For these the claim is made 
that they are specially designed for high 
compression engines in that, having an 
ample annular space surrounding the 
insulator and electrodes of new com- 
position, they are anti-fouling. This is 
said to give 100 per cent longer life and 
much longer periods between cleaning. 
In view of this, it is particularly 
gratifying to note that both K.L.G. and 
Lodge exhibited improved versions and 
wider ranges of their renowned 
platinum-pointed. sparking plugs. 
Because platinum has a high resistance 
to corrosion and erosion, the plug’s life 
is greatly increased and longer periods 
of operation without attention are 
possible. Much smaller electrodes 
which cool off more rapidly after firing, 
can be used; this reduces the risk of 
pre-ignition under high duty conditions. 
These plugs can be run at higher 
average temperature, thereby increasing 
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Lucas Screenjet, the first electrically-operated 
windscreen washer to be included as initial 
equipment by a British motor manufacturer 


their resistance to fouling. As a result, 
the entire heat range is extended, and 
one platinum-pointed plug operates 
satisfactorily under conditions requiring 
two heat values of normal type plugs. 

In the application of accessories, the 
Countryman adaptations by Harold 
Radford (Coachbuilders) Ltd. for the 
Rolls-Royce Silver Cloud and Bentley S 
series saloons stood supreme. Among 
their many accoutrements were a 
Remington 12-volt electric kettle and 
razor, a Pivophare swivelling fog lamp 
and a Grundig Stenorette tape dictating 
machine. The kettle is operated from a 
point in the nearside of the luggage 
boot, and the razor from a point on the 
facia panel. The dictating machine 
operates at standard voltage, 230 volts 
A.C., for use in the home, office or car, 
and its power pack, specially designed 
to fit under the luggage boot floor, is 
completely concealed. When not in use, 
the machine itself is carried on the 
rear parcel shelf. It can be used from 
either of the rear folding tables, and is 
supplied complete with microphone. 
A plug-in cable is provided for con- 
nection to the power supply points on 
the nearside of the rear seat heelboard, 
and a 12-volt vibrator in the power 
pack converts the car’s 12-volt D.C. 
supply to 230-volt A.C. for the opera- 
tion of the recorder. 


On the Rolls-Royce Silver Cloud, the two knobs to the left of 
the ignition switch are for windscreen demisting and defrosting, 
while those on the right are for heating and ventilation 
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In the Renault 750, the lamp switch is on 
the steering column 


Cigarette lighters are being installed 
more and more in cars of all kinds. 
A particularly pleasing application in 
this direction was to be seen on the 
Wolseley Six-Ninety. On the Smith’s 
stand was shown a new lighter which, it 
is claimed, cannot be burned out by 
mis-use. The complete knob assembly, 
including the element, is pressed home 
in the cover, thus making the circuit 
for the element to heat up in the usual 
way, but the sides of the case incor- 
porate stops to prevent the element 
from being pushed in further than is 
necessary for contact to be made. The 
contact takes the form of a bi-metal claw 
which is released automatically when 
the element reaches its working tempera- 
ture. Even if the knob assembly is 
held in place, despite the instructions 
to the contrary, the circuit will be 
broken as soon as the bi-metal strip 
expands. Lighters and similar gadgets 
have been popular for some time in the 
United States, and are fitted as initial 
equipment in many American cars. 
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Controls and Instruments 


There was a marked improvement in 
controls in general, with regard to 
appearance, grouping and accessibility. 
A typical example is the Austin A50 
Cambridge. Other good examples in 
the small and medium-sized British cars 
were to be seen on the Ford Prefect de 
Luxe, the Standard Super Ten, and 
the Vauxhall range. On the Ford car 
there are only two instruments, a 
combined fuel and temperature gauge 
with ignition warning lights at three 
o’clock, and a speedometer incorporat- 
ing the main beam warning light at 
six o’clock. The dials of both instru- 
ments are of a diameter approaching 
the full depth of the facia panel, and 
they are located one on each side of the 
steering column. There are only three 
pull switches, and the heater controls 
take the form of two quadrant levers, 
one for defrosting and the other for 
interior heating. The simplest heater 
control to be seen was that on the 
Standard Super Ten. It is a single lever 
control on the facia panel near the 
steering column, and is both elegant 
and easy to reach. Similarly situated, 
but having two levers, is the heater 
control of the Vauxhall range. 

Of the large cars, the Daimler One-O- 
Four and the Rolls-Royce Silver Cloud 
were outstanding, even if a little 
conservative. On the Daimler, all the 
controls are clearly marked, not by 
symbols but by their full titles—a real 
advantage. Its defrosting and heater 
controls are located just below the 
adjustable steering column. On the 
Rolls-Royce there are two defrosting 
controls and two interior heating 
controls. They take the form of thumb- 
screws, pulling out for air and water 
flow and turning for blower speed. 
Each has two pull-out positions, and 
thus the regulation they provide can be 
graduated to a nicety. On the Chrysler 
New Yorker each control, when 


operated, becomes illuminated trans- 
lucently. This is particularly advan- 
tageous where an automatic transmission 
is employed. 
Electric 


clocks and temperature 


A heater duct discharge orifice is incorpor- 
ated in the heelboard of the Renault 750 


gauges are gaining in popularity; in 
most, the digits are clearly defined. 
Two good examples of clarity are those 
on the Morris Isis and the M.G. 
Magnette. On the Morris all the 
instruments are readily legible from 
the driving position; on the M.G., the 
clock is mounted above the windscreen, 
in full view of all the occupants. It 
was, no doubt to meet the increasing 
demand for electric temperature 
indicators that Smith’s exhibited a new 
unit of this kind. It consists of an 
indicator for dashboard mounting, and 
a transmitter in a brass bulb for fitting 
in either the cylinder head or the 
radiator header tank. A single wire 
connection is employed between these 
two units. The transmitter contains a 
temperature-sensitive resistance which 
has a very large rate of decrease in 
resistance as the temperature rises. 
This variation in resistance causes 
variation in a magnetic field in the 
instrument which is followed by a soft 
iron armature carrying the pointer. 
A feature of this indicator is that its 
pointer returns to the “cold” position 
when the ignition is switched off. 


Left, four-switch master control for all windows; right, the twin-switch control for the driver's seat of the Chrysler New Yorker 
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Above: In the Standard Vanguard, the heater 
and blower are mounted separately on the 
dash and the air intake is on the scuttle 


Right: Hot air for the interior heating of the 
Renault 750 is taken from the engine 
radiator, The duct through which it passes 
can be seen on the right of the engine 
compartment in this illustration 
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Left: The Key-Leather car heater, together 
with its controls, ducts and demister nozzles 


Below: The heater installation on the 
Standard Super Ten. On the scuttle can be 
seen the adjustable air intake, and the 
water circulation control valve is readily 
accessible in front of the heater unit 
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Chassis and body units 

In this field there were three types 
of magnetic clutch, two types of over- 
drive, one type of suspension unit, a 
few types of driver’s seat elevator and 
inclinator, and several types of window 
wiper. Among the clutches was a 
completely new unit, known as the 
Elexmatic-Transmittor, manufactured 
by Helecs Vehicles Ltd. Control of the 
clutch and accelerator is effected by one 
pedal. The normal current consump- 
tion of this unit is only 3 amps and, it is 
claimed, it will operate satisfactorily at 
less than 1 volt. As a result of its 
application to a Morris Minor, a fuel 
consumption of 55-60 m.p.g. is said to 
have been obtained. This, and the 
estimated quantity production cost, for 
units of normal size, of about £10, to 
the car manufacturer, makes the unit 
particularly suitable for the average 
small car. Clutch engagement is 
effected smoothly through the medium 
of an arrangement consisting of a 
solenoid, a piston and cylinder with an 
air intake bleed valve, and an electrical 
resistance. This action, in being linked 
with the accelerator, is progressive. An 
additional solenoid serves to lock the 
gearbox selector rod in the gear selected 
until the solenoid is de-energized by 
clutch disengagement action. 

Examples of driver’s seat elevators 
and squab adjusters were to be seen 
on the Chrysler New Yorker, Ford 
Mercury and Lincoln cars. Easily 
reached twin-switches on the side of 
the seat, set in motion a compound 
wound motor which, acting through a 
worm gear and appropriate bell-crank 
lever and parallelogram links, adjusts 
the elevation of the seat pan and 
inclination of the squab. 

Good examples of electric window 
winders are those on the Chrysler New 
Yorker. In addition to a switch on each 
door, there is a multiple master switch 
on the driver’s door by means of which 
he can operate all the windows. Each 
door contains a shunt motor which, 
through the medium of a worm gear 
and a conventional window operating 
mechanism, raises or lowers the window 
as required. In the British examples, 
notable among which were those on the 
Armstrong Siddeley Sapphire and 
Daimler One-O-Four, the motor in each 
door operates a counterweighted chain 
mechanism. The motor is made by the 
Commercial Ignition Co. Ltd. 


Heaters and radios 

It was gratifying to find that not only 
is increasing use being made of heaters 
and complete air conditioning systems 
on British cars, but also that the manner 
of their installation has considerably 
improved. They now look as they 
should—part of the car. Even many of 
the smaller cars had heaters fitted as 
standard, or were arranged for heater 
fitment as an optional extra. That 
heaters have come to stay is evidenced 
by the air intake arrangements of the 
Austin A50 Cambridge, the Standard 
Super Ten and the Vanguard III. The 
Cambridge has air intake grill on the 
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This standard heater unit manufactured by 
Delaney Gallay Ltd., is called the Good 
Companion 


top of the bonnet, a position which, 
owing to its shape, causes it to look 
like the top of a traditional Austin 
radiator when seen from the driving 
seat. The Vanguard has an adjustable 
flap above the scuttle. Both have 
a chromium plated grill in front of 
their intake. 

The system of heating and ventilation 
on the Rolls-Royce is interesting. It is 
of Rolls-Royce design and has two air 
intakes, one each side, which supply 
the front and rear body compartments 
respectively. Moreover, the valves 
controlling the air and water are 
operated by vacuum units, and a full 
width windscreen demister slot is 
employed. 

Some new heater units were exhibited 
by Delaney Gallay Ltd. Among these 
was the Al9 heater designed for 
installation on the Ford Popular, where 
it can be readily mounted on the radiator 
header pipe. There was also the Ranco 
valve which provides fully automatic 
temperature control inside the saloon. 
It has long been used in conjunction 
with vehicle heating in the U.S.A. and 
Scandinavia, and is now being manu- 
factured in this country. This valve is 
available as an optional extra with any 
heater. 

New in the K-L range of products 


exhibited was the K-L 502 heater, a 
compact unit incorporating the hea‘: 
exchange matrix, blower fan and motor 
in a single casing, 10 in x 9} in = 6} in. 
It is supplied in three output styles: 
3, 4and 44 kW. 

The well known Smith’s 3} kW fres! 
air heating and ventilating system con- 
tinues to be fitted to many British cars. 
Coming into use for original equipment 
purposes is a new Smith’s 2} kW heater. 
In this, the blower, with the air intake, 
and the heater radiator are in the same 
unit measuring 16)in long 10} in 
high. The blower and all water con- 
nections on the unit body are reversible, 
so considerably facilitating fitting on 
either side of the vehicle. Added to 
the range of Smith’s recirculatory 
heaters are the Junior, of 14 kW 
capacity, for small cars, and the Senior, 
of 2} kW capacity for large cars. Thes: 
heaters are for vehicies in which there 
is no provision for fresh air heating, or 
when the additional cost of such heating 
is not considered justified. An extri 
refinement for recirculatory heaters i; 
the Heater Temperature Control. Thi: 
consists of a metering water valve with 
a push-pull control on the facia panel. 
It varies the flow of water through th: 
car heater matrix, and consequently, 
governs the temperature of the air 
from the heater, 

Ekco have added two more radios to 
their standard CR152 range, of which 
one, unlike other Ekco models, is for 
6 volt battery operation. Philips, too, 
have added a new model, known as the 
MotoRadio, to their range, It can be 
fitted easily into the space provided for 
radio on most British cars, and although 
designed primarily for 12 volt operation, 
is readily adjustable to operate at 6 
volts without changing the vibrator er 
dial bulb and without the use of @& 
soldering iron. It has built-in sup 
pressors, and weighs no more than 
6 lb 11 0z, excluding speaker. Radio- 
mobile, of course, is a popular make 
for British cars. The latest type has 
push-buttons that can be reset almost 
instantly when driving from one region 
to another, and is offered as an optional 
extra, 


Two Smiths recirculatory car heaters. On the left is the Junior model, with a heat output 
of 14 kW, and on the right is the Senior, which has an output of 24 kW 
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Further Progress Shown by New Designs of Chassis Components and Equipment 


manufacturers of car accessories, 

equipment and components have 
again made substantial contributions to 
the improved efficiency, economy, 
safety, comfort and appearance of 
modern cars of all types. They are also 
entitled to a large share of the credit 
for the current high standards of 
performance, reliability and durability 
that have been attained. Though the 
latest products of these manufacturers 
were well represented on the vehicle 
exhibits, many could be examined in 
greater detail on their own stands, and 
reference is made here to a selection 
indicating some of the directions in 
which progress has been made, 

The advantages of supercharging 
have been well demonstrated by 
performance tests on a number of cars 
of different makes and sizes fitted with 
the Shorrocks superchargers, as sup- 
plied by Rubery, Owen and Co, Ltd. 
This company will shortly introduce a 
new range of units suitable for both 
petrol and dies2] engines up to 14 litres 
capacity. The units will be of a modified 
design: the drive to the drum, instead 
of being direct as at present, will be by 
a gear wheel on a central main shaft 
engaging with an internal gear ring at 
one end of the drum, with either a 
step-up or step-down ratio, according 
to the requirements of the conversion. 
The main shaft will also be extended 
so that it can be used for driving 
auxiliaries. 

Of quite a different design is the new 
Wellworthy-Ricardo piston type of 
supercharger, developed for diesel 
engines. Its air delivery varies from 
85 ft*/min at 1,000 r.p.m. to 350 ft®/min 
at 3,500 r.p.m. Wellworthy Ltd. state 
that by fitting this supercharger to an 
engine of 5°75 litres capacity, the power 
output can be increased to that of a 
normally aspirated 9 litre unit. 

This supercharger has two banks of 
cylinders with double-acting pistons 
actuated by a single non-rotating 
wobble plate mounted on ball bearings. 
Each bank of cylinders is grouped 
axially around a single central rotary 
valve, which controls in turn both inlet 
and delivery to and from the ends of 
each cylinder. The wobble plate 
reciprocates the piston rods directly, 
through spherical connections. These 
rods are carried in long guides which 
centralize them so that the pistons do 
not make contact with the cylinder 
walls; instead, the small clearances 
round the pistons are sealed by labyrinth 
grooves. This eliminates the need for 
piston rings. Since the cylinders are 
not subject to wear, they are made of a 
light alloy. 

A number of superchargers of this 
type, fitted to diesel engines of com- 
mercial vehicles, have been undergoing 


the past twelve months 


service tests, the results of which are 
awaited with considerable interest. Of 
one, installed on a Leyland Comet, it 
is stated that the fuel consumption has 
been improved from 13 to 18 m.p.g., 
and over a distance of 50,000 miles a 
fuel cost saving of £160 has been 
obtained. 

Since its first appearance at Earls 
Court last year, the Perkins P6(C), six- 
cylinder diesel engine has been put into 
production for the Humber Super 
Snipe MkII and MkIII cars. With 
a back axle ratio of 3-4: 1, the cars 
equipped with this engine are said to 
have a top speed of 86 m.p.h. The fuel 
consumption claimed is 28 to 36 m.p.g. 

This year, a series production engine 
modified for installation in private cars, 
was exhibited on the Perkins stand. 
‘The water pump is now in line with the 
fan and, together with the dynamo, is 
belt-driven. A lighter flywheel is fitted 
and a damper is added to the front end 
of the crankshaft. To obtain quieter 
operation, the internal diameter of 
the fuel pipes has been reduced to 
Imm, as compared with 1-8 mm, for 
the standard engine. The atomizer 
pressure is now 100 l|b/in? instead 
of 125 lb/in*, and the fuel pump has 
been recalibrated to give an engine 
output of 88 b.h.p. at 3,000 r.p.m. The 
weight of the engine, without the fly- 
wheel and its housing, is 686 lb. The 
Perkins P4(C), four-cylinder model is 
available for Austin and Morris cars 
as well as for the Land-Rover and others. 
It has an output of 60 b.h.p. at 3,000 
r.p.m 

The Sheepbridge Oil Saver piston 
rings, made by Advance Motor Sup- 
plies Ltd. and exhibited by Sheepbridge 
Engineering Ltd., are designed to 
overcome excessive oil consumption in 
worn cylinder bores, to eliminate piston 


slap and to reduce friction and bore 
wear. They are intended for fitting 
in the scraper ring groove above the 
gudgeon pin. Each ring assembly 
comprises two plain, flat steel segments, 
between which is a steel spacer ring of 
fluted section. Inside these is a steel 
expander ring. When inserted in the 
piston groove, the spacer presses the 
segments against the sides of the 
groove, while the expander presses them 
outwards against the cylinder wall, 
giving complete sealing. 

Though chromium plated piston 
rings have long been employed to 
reduce cylinder bore wear, the plating 
of scraper rings presents a much more 
difficult problem because of their 
complex section. Plating of these rings, 
however, has been successfully accom- 
plished by Bricovmo Ltd., who 
exhibited examples on their stand. In 
the unplated condition, owing to their 
small face-width, these rings are liable 
to more rapid wear than the wider 
compression rings, but when they are 
plated their life is materially extended. 
The production of plated rings has to 
be carried out with greater precision 
than is necessary with the plain type, 
since they take considerably longer to 
bed down to the cylinder walls. 

The same company have introduced 
a new range of swirl chambers intended 
particularly for use in indirect injection 
diesel engines of the Ricardo Comet 
type. These chambers are machined 
out of Bricrome heat-resisting iron, 
containing 30 per cent chromium, and 
have proved very successful fitted to the 
small Standard diesel engines as in- 
stalled in taxicabs. 

The Glacier dry bearings shown by 
the Glacier Metal Co. Ltd. have been 
produced specially for applications 
where oil is difficult to retain, or is 


In the Wellworthy-Ricardo supercharger, the pistons do not touch the cylinder walls an 


the clearances between them are sealed by labyrinth grooves 
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Metalastik Bicone coupling for marine 
propeller shafts 


undesirable, or where conventional 
bearing materials would suffer from the 
effects of corrosive liquids. Available 
either as bushes or thrust washers, they 
consist of a steel backing lined with 
sintered bronze impregnated with poly- 
tetrafluoroethylene, PTFE, a plastics 
material with an unusually low dry 
coefficient of friction. 

This property was demonstrated on 
the company’s stand by a pair of swing- 
ing weights attached to two steel 
journals, one supported between two 
plain lubricated white-metal _half- 
bearings and the other between dry 
half-bearings of the Glacier, dry type. 
When both weights were set swinging, 
that carried by the white metal bearings 
stopped considerably earlier than the 
other. After a PTFE-lined bearing has 
been in operation for a short time, the 
working friction tends to be further 
reduced, as compared with its initial 
value, since some of the PTFE is trans- 
ferred to the surface of the journal 
with which it is in contact. On no 
account must the bearing surface be 
machined—this would remove the 
PTFE, on which its low friction 
qualities depend, 

The Metalastik Bicone coupling, 
specifically designed for use in the 
transmission shafts between the power 
units and propellers of motor vessels, 
is a recent addition to the many and 
varied applications of rubber to absorb 
vibration and permit movement without 
wear, friction or the need for lubrica- 
tion. By absorbing torsional vibrations, 
in the transmission between the engine 
and propeller, which react on the hull 
through the engine and its mountings, 
this unit adds greatly to the comfort of 
passengers. It also allows the engine to 
move on fiexible mountings without 
over-stressing the propeller shaft or 
overloading the stern tube bearing, 
provided the nearest bearing is a 
reasonable distance from the coupling 
or a second coupling is employed. This 
unit also smooths out torque fluctua- 
tions on the reduction gears, thus 
increasing their working life. 

The periphery of the centre, or 
driven, component is of double-conical 
section. A rubber ring of similar 
section is bonded to its outer surface. 
Round this is a two-piece outer, or 
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driving, member the halves of which are 
bolted together to compress the rubber. 
Safety stops are incorporated so that 
in the event of damage to the coupling, 
the drive is still maintained. The 
coupling will transmit a torque of up to 
500 lb-ft and withstand end loads of 
up to 3,000 lb. It can accommodate a 
maximum angular misalignment of 
1} deg. 

Newton and Bennett Ltd. have 
introduced a cross-valve type of tele- 
scopic, hydraulic, suspension damper. 
This unit has bottom valves of new 
design, which improve the fluid flow 
condition and therefore the volumetric 
efficiency. They do this by giving a 
more direct line of flow for the fluid. 
An additional advantage is that the 
response to axle movement is more 
precise and immediate. The function 
of the bottom valve is to control the 
flow of fluid passing out of the inner 


Clayton Dewandre vacuum-operated, 
12-point automatic chassis lubricator 


cylinder during the downward stroke 
of the piston, that is, when the wheel 
rises over a bump on the road. This 
valve is of the conical type and is held, 
by a coil spring, on its seating in a hole 
in the wall of the cylinder. 

On the rebound stroke, fluid enters 
the lower end of the cylinder through 
the recuperation valve. This valve is a 


thin flexible strip of -spring steel, 
backed by a ribbed plate. It is loaded 
by a strip steel spring held under the 
head of a split pin that locates the whole 
assembly, and it covers two large holes 
in the cylinder wall. Thus, it allows 
the fluid to enter freely but, to avoid the 
effects of incomplete filling, it shuts 
rapidly when the piston movement 
stops. 

The ability to adjust the damping of 
a car’s suspension system from the 
driving seat is a refinement likely to 
meet with a growing demand, if its 
benefits are not discounted by liability 
to derangement or need for frequent 
attention. Such shortcomings do not 
appear to be possessed by the latest 
types of remote-controlled dampers to 
make their appearance. Said to be the 
first telescopic damper of this type to 
be put into full production, the new 
hydraulic Telaflo Ride-Control unit has 
been developed by Universal Dampers 
Ltd. in conjunction with Armstrong 
Siddeley Motors Ltd. It is at present 
available only as an optional extra on 
the Armstrong Siddeley Sapphire, or 
as a replacement on existing cars of that 
type. It is controlled by a knob on the 
facia. This knob can be turned in a 
clockwise direction to stiffen the sus- 
pension for fast driving, or anti-clock- 
wise for driving in town or over bad 
roads. Between these extremes, an 
infinite range of ride control is obtain- 
able by the driver. A new feature of 
the unit is its extra large capacity, lower 
working pressure and more effective 
cooling. It also incorporates an air sac 
in the recuperation chamber to eliminate 
frothing or aeration; this also allows it 
to be operated in any position. 

Also designed for remote control is 
a new model of the Andre telescopic 
damper, basically similar to the weil 
known friction type supplied by Andre 
(Components) Ltd. Damping effect is 
afforded by movement, against friction 
and the pressure of a coil spring, of 
three piston type shoes faced with oil- 
impregnated hardwood. In the previous 
model, adjustment was effected by 
turning the outer skirt tube to vary the 
compression setting of the coil spring, 
which is contained in the hollow central 
rod to which the shoes are fitted. Now, 
adjustment is made by varying hydraulic 
pressure at the top of the cylinder, 
which is connected by a pipe to 
a hydraulic control cylinder on the 
facia. A knob control is fitted to this 
cylinder, and is turned to adjust the 
damping. 


A section through the Newton and Bennett shock absorber, showing the modified bottom valve 
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Chassis lubrication is not only the 
most important of all servicing opera- 
tions, but also is a somewhat irksome 
and lengthy task if performed with an 
oil or grease gun. It is surprising, 
therefore, that more advantage is not 
taken of the fact that it can be done 
automatically. 

That the lubrication equipment need 
not be elaborate or difficult to install 
and that it does not need frequent 
attention is shown by the simple design 
of the prototype automatic lubricator 
developed by Clayton Dewandre Co. 
Ltd. This unit consists of a cylindrical 
oil container, of one pint capacity, made 
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of transparent plastics material to show 
the oil level. Mounted on the top of 
the container is a vacuum cylinder and 
piston, connected by a pipe line to the 
brake servo system of the vehicle. The 
vacuum-actuated piston carries a central 
rod fitted at its lower end with a piston 
plate which operates twelve spring- 
loaded plungers. Each plunger cylinder 
is connected by a } in bore pipe to a 
chassis lubrication point, to which it 
delivers independently a maximum 
shot of 0-025 cm* of oil. The quantity 
of oil delivered to each point can be 
varied by an adjusting screw. 

Styling of the front ends of many 
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of the latest types of private car 
imposes restriction on the height, and 
therefore the cooling area and water 
capacity, of the radiator. To overcome 
difficulties thus introduced, another 
design of radiator has been developed 
by the Coventry Radiator and Press- 
work Co. Ltd. Known as the Crossflow 
unit, this radiator differs from those of 
normal types in that the finned tubes 
are arranged horizontally between two 
side tanks. The overall width and 
capacity are thereby considerably 
increased without detriment to the 
appearance, as shown by the exhibited 
example intended for a Vanguard. 


Few Major Developments but Many Detail Improvements 


be anything startlingly new in body 

styling or construction. For some 
time it has been evident that manu- 
facturers have now established a general 
line of development around which all 
changes are centred. It is, for example, 
quite clear that the wing, which was an 
entirely separate component, whether 
at front or rear, is now designed as an 
integral part of the body, the only 
variation being whether the wing 
maintains a full width throughout its 
complete run, its upper line being also 
slightly varied. 

The new models showed that the 
unitary method of construction has 
found further adherents. It is also 
apparent that weight reduction has been 
closely studied. Individual coach- 
builders, of course, can play little part 
in the developments of unitary con- 
struction, but in the matter of saving 
weight in wing design, such firms have 
played a most important part. This 
undoubtedly will continue to persist in 
all aspects of body development, 

It is, however, difficult this year to 
focus attention on any aspect of body- 
building technique that can be said to 
represent a pointer towards the ultimate 
building or design methods. In general, 
new ideas were confined mainly to 
minor improvements, of which the 
safety strap may be cited as one 
example. It is early yet to say whether 
such an idea is likely to find wide 
approval, but it should be possible in 
the ensuing months to determine 
whether public appreciation demands 
the extension of the idea. Such is the 
excellence of modern standard pro- 
ductions that the special coachwork to 
be found in the coachbuilding section 
was mainly confined to the larger more 
expensive chassis. Modifications that 
have been made to the Bentley and 
Rolls-Royce range during the past few 
months have had a noticeable effect on 
coachwork mounted on such chassis. 

The Rolls-Royce Silver Cloud and 
the Bentley ‘S’ chassis are from a coach- 
builders viewpoint, very similar. It 
may perhaps be of interest to refer to 


[: was not expected that there would 


some of the chassis features affecting 
the coachbuilder, since it is for these 
two chassis that much special coach- 
work is built. From a technical view- 
point, particular interest attaches to the 
method adopted for mounting the body. 
As in the past, the coachwork is isolated 
from the chassis by Silentbloc bushes, 
so disposed that support is given at 
pillars and wheel arches. On occasions, 
depending upon the type of body 
mounted and largely determined by the 
nature of the roof, whether of solid 
panel or convertible type, it is found 
necessary to ignore the floating mount- 
ings and attach the body rigidly to the 
chassis. 

Particularly for isolation mounting, 
a scheme has been devised whereby a 
system of controlled jacking under 
freely mounted bushes enables the 
bushes to be tightened to give an even 
distribution throughout the mounting 
of the body. This ensures that every 
bush is correctly aligned and carries its 
appropriate share of the load. 

Complete chassis re-arrangement has 
taken place and coachbuilders will 
appreciate the absence of rivets in the 
construction of the chassis frame, which 
is now welded. Previously it was 
occasionally found that the projecting 
rivet head reduced vital clearance, with 


the result that subsequent fouling 
produced noise. All these changes 
apply equally to both standard and 


Continental chassis, and some excellent 
examples were to be seen. 


H. J. Mulliner and Co. Ltd. in their 
Continental saloon model, have in- 
creased the distance between the front 
and rear seats by 2 in, while the width 
between the rear seat arm rests is 34 in 
more than in the original model. The 
re-arrangement of the seating has 
enabled the roof to be lowered by 4 in. 
A useful feature now incorporated by 
this coachbuilder is that the rear seat 
cushion may be folded upwards to give 
a rear seat pan upon which luggage may 
be placed. Protection for the heel-board 
is afforded by a chromium plated strip 
along its top edge. This is a two-door 
body with doors hinged on the front 
pillars; press-button locks are used. 
For the current model, the curved 
windscreen is retained and has been 
still further developed to reduce wind 
resistance, 

The four-door six-light saloon that 
H. J. Mulliner and Co. exhibited on 
the Bentley chassis is similar in some 
respect to an earlier model, in that light 
alloy construction is employed for the 
body framework, with panelling in 
aluminium. In this body, as with so 
many others, the front wings are 
continued rearwards at waist height to 
provide the lower door panels. These 
wings as they pass towards the rear, are 
gradually inswept to give a clearly 
defined rear wing. Behind the rear 
wheels the rear wings retain their 
depth to harmonize with the line of the 
luggage locker, and for both front and 
rear wings, swaged lines are introduced 


Light alloy coachwork by H. J. Mulliner and Co. Ltd. on a Bentley chassis 
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The Bentley Continental drop-head coupé by Park, Ward and Co. Ltd. has the modern 
elevated rear wing crown treatment 


to relieve the panel depth. The doors 
close on the central pillars, and to 
assist front window actuation, triangular 
panels are provided at the front, these 
panels being made to swivel for ventila- 
tion purposes. 

Comfort of the rear seat passengers 
has received special attention. The seat 
backs are adjustable, and in addition 
to the adjustable arm rests on the doors, 
folding arm rests are embodied in the 
edges of the squabs. This is a refine- 
ment that could be more widely 
adopted, since it greatly relieves fatigue 
on long journeys. 

Apart from the changes necessitated 
by the recent Bentley modifications, 
the two Continental bodies shown by 
Park, Ward and Co. Ltd. are very 
similar to those introduced last year. 
These two bodies are a two-door 
saloon and a drop-head coupé, which 
have common lower panels. This 
coachbuilder always utilizes the full 
flow front wing, and here again the 
overall width is reduced as the wing 
section passes across the doors, giving 
a clearly defined rear wing outline. 
In modifying the body to suit the 
re-designed chassis, the rear panel 
arrangements have _ been slightly 
changed. A fairing on each rear wing 
now houses the rear lamps and flashing 
direction indicators, while the luggage 
locker lid carries the number plate on 
the back panel. The substantial front 
and rear bumpers used by this and 
other coachbuilders concerned with 
these chassis, are those which are 
provided by the chassis manufacturer, 
and modifications to the standard 
equipment are found less frequently 
than hitherto. 

On the Park Ward drop-head coupé, 
the head mechanism is manually 
operated and requires little effort. The 
head when folded is contained in an 
envelope cover. In both fixed and 
drop-head bodies, the rear boot houses 
the spare wheel and the balanced lid is 
coupled to a switch which automatically 
illuminates the boot when the lid is 
raised. In the design of the lightweight 
front seats, this coachbuilder has taken 
the opportunity of incorporating a 
safety strap, which when not required 
is stowed in the central recess provided 
for the folding arm rest. When 
required for use it is extended across 


the seat to connect up with a suitable 
fixing device at the side. 

Also exhibited by this coachbuilder 
were two Rolls-Royce Silver Wraith 
bodies, both constructed on the well 
known all-steel method of body frame 
fabrication, upon which aluminium 
panels are used. The bodies, which 
are similar to those produced last year, 
are of limousine pattern, one seating 
seven passengers and the other six. 

Individual arm rests for the front 
seat passengers are incorporated by 
James Young Ltd., in the saloon which 
was shown on a Rolls-Royce Silver 
Cloud chassis. This model, and the 
Bentley sports saloon which this coach- 
builder also exhibited, has a light alloy 
frame panelled in aluminium, The 
general balance of the designs for both 
Rolls-Royce and Bentley, is excellent. 
Full flow wings are used and on the 
Rolls-Royce Silver Cioud, a raised 


fairing on the rear wing upper panel 
gives relief to what would otherwise 
be a plain’ uninteresting surface. 
Following standard practice, the spare 
wheel is on the floor of the boot where 
it is covered by a detachable carpet. 
To get this low position, the chassis 
manufacturers have adopted a shaped 
petrol tank which is curved on its 
rearward face to accommodate a portion 
of the wheel. 

Also shown by this coachbuilder was 
a long wheelbase Rolls-Royce Silver 
Wraith carrying a sports saloon body 
in which the body framework is again 
fabricated in light alloy with panelling 
in aluminium, This is intended as a 
touring limousine and on that account 
has an electrically operated division 
window. There is also a capacious 
luggage boot which carries the spare 
wheel. 

In their Bentley saloon, Hooper and 
Co. (Coachbuilders) Ltd. have incor- 
porated certain features which are 
worthy of investigation. For example, 
to withstand the stresses that are 
imposed by a fully loaded roof rack, 
the roof has been specially strengthened 
to obviate the need for further work 
should a roof rack be used. In too many 
cases a purchaser will adopt a roof rack 
that can impose much undesirable 
stress on the roof structure, and it is 
interesting to note that this coach- 
builder has anticipated the use of such 
a fitting. 

Another feature of this Bentley 
saloon concerns the head lamps, which 
are built into the front wings and are 
cowled or hooded to prevent the upward 
glare that can sometimes occur, For 


Hooper and Co. (Coachbuilders) Ltd. have incorporated a light alloy framework in this 
five seater coupé body that they have built on the Daimler chass!s 


The new ‘S’ type Bentley, four-door sports saloon, by James Young Ltd., has a built-in 
electrical demister for the rear window 


the body framework, light alloy 
members are used, panelling being in 
aluminium. Following the styling 
which this firm has used for some years, 
there are no apparent rear wings, the 
body being sufficiently wide to embrace 
the rear wheels, to which detachable 
covers give access. The front wings 
have a downward sweep and reducing 
in width, pass over both front and rear 
doors, of which they form an integral 
part. 

Light alloy body frame construction 
is also used for the fixed head two-door 
body which this coachbuilder exhibited 
on a Daimler DK.400 chassis. This 
is an unusual body but its lines are 
undeniably handsome, particularly the 
flowing sweep of the front wings which 
extend over the doors to merge into the 
lower line of the body at the rear of the 
rear wheels. There are no rear wings, 
the body panels which are wide at this 
point, having detachable covers. Also 
used on this car are cowled head lamps 
that are built into the front of the wings, 
in the design of which they form an 
integral part. The body is lavishly 
equipped, all-metal fittings, both 
internal and external, being gold plated. 
Suit cases are arranged in the boot and 
there is also provision for stowing 
camp stools. 

On a Silver Wraith Limousine, 
Freestone and Webb Ltd. displayed a 
style of body for which they have 
earned an enviable reputation. The 
interior of this attractive car well 
repaid close investigation, for many 
refinements have been introduced. The 
layout of the rear of the division is 
interesting. There is a revolving centre 
section containing cocktail requisites. 
This central section is rotated electric- 
ally and has a light which automatically 
switches on when the cabinet is opened. 
Also in this car is a small occasional 
seat on the off-side which opens with 


Television equipment by E. K. Cole Ltd. is installed in the Freestone 
and Webb Rolls-Royce limousine 
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The Harold Radford Rolls-Royce Country- 
man saloon is elaborately equipped 


its back to the door. It is intended for 
the accommodation of a child, although 
on occasions an adult could use it. 
When folded into the division, the 
underside of the occasional seat pro- 
vides a convenient foot rest. A similar 
foot rest on the near side can be hinged 
rearward to disclose further cocktail 
requisites. 

There are small reading lights in the 
quarters. They can be adjusted to a 
suitable angle at the convenience of the 
passengers. In the central arm rest a 
smoker’s companion is incorporated in 
the hinged upper surface, which also 
contains a mirror that has a universal 
mounting to permit it to be turned to a 
convenient angle. A transparent panel 
in the roof is uncovered when a sliding 
portion is pushed forward. 

In a limousine body on a long 
wheelbase Rolls-Royce Silver Wraith 
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chassis, this coachbuilder took the 
opportunity of fitting a 9in screen 
television set between the two occasional 
seats. The set, which is of Ekco manu- 
facture is arranged at floor level, with 
the viewing screen inclined to enable a 
clear picture to be had by the rear seat 
occupant. This body has seating 
capacity for seven passengers and the 
occasional seats when folded into the 
division provide convenient foot rests. 

An interesting feature of the Bentley 
sports saloon shown by this concern 
is the adjustable mechanism that 
enables the front seat backs to be raked 
to any desired angle. The simple 
control is situated at the junction 
of the squab and cushion at each side 
of the car. 

Last year considerable interest was 
aroused by the E. D. Abbott Ltd. 
conversion of the standard Ford Zephyr 
body; this idea has now been extended 
to other models. On a Ford Zodiac 
a full 74in can be made available 
between the back of the front seat and 
the inside of the rear door. This is 
effected in the following manner. The 
front seat is first moved forward as far 
as possible, and since the coachbuilder 
has modified the seat slides, the rear of 
the seat can be lifted until it is approxi- 
mately 6in above the floor. It is 
retained in this position by a security 
device. It is then possible to fit the 
detachable rear seat squab to cover 
the cavity between the front and rear 
seats, and in this manner the upper 
portion of a bed is provided. When in 
position between the seats, the squab 
is supported by the floor at the front 
and by a shelf above the rear seat heel- 
board. This shelf, of course, causes no 
inconvenience when the car is used 
normally. The body addition behind 
the rear doors carries a roof rack in 
which the spare wheel is mounted when 
the vehicle is used for camping, but for 


A revolving cabinet houses cocktail requisites in this Rolls-Royce 
limousine by Freestone and Webb Ltd. 
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Slender metal door-top frames are used on this Daimler 34 litre saloon 


normal use the spare wheel lies beneath 
the rear floor. 

For many years, drop-head coach- 
work has been associated with Tickford 
Ltd. bodies, and its predecessors. To 
supplement the fixed and drop-head 
Lagonda cars that this coachbuilder 
produces in standard form, there is now 
the Aston Martin DB2-4 Mark II drop- 
head coupé. This body is constructed 
of all-steel tube rolled sections for the 
framework, panelled in 16 S.W.G. 
aluminium. In the seating arrange- 
ments used in this car, it is interesting 
to note that the rear cushion can be 
removed to provide a convenient space 
for luggage on the rear seat pan, and it 
is realized that this is a type of car in 
which quite frequently there are only 
two passengers, the rear seat not being 
required for its normal purpose. The 
hood is light in operation and a curved 
windscreen is used. 

Much interest was aroused by a body 
of Continental construction and design 
mounted on a 3-litre Alvis chassis. This 
was a two-door saloon by Graber, a 
predominant feature being the apparent 
light construction of the roof. This 
aspect is enhanced by the metal framed 
upper door sections and extremely wide 
curved rear window which leaves a very 
Marrow quarter panel. The wings are 
carried from front to rear without a 
break and the line of the bonnet is 
downswept towards the front to coin- 
cide with the wing line. The doors are 


Seat straps are fitted in this Bentley Continental drop-head coupé 
by Park, Ward and Co. Ltd. 


wide to give convenient access to the 
rear seats and there is a roomy luggage 
compartment, 

Amongst the production cars, several 
new models recently introduced showed 
departures from previous practice, and 
on that account indicate the trend which 
manufacturers are following. For 
example, integral construction is used 
for the new 2-4 litre Jaguar; the first 
time that this manufacturer has adopted 
this principle. This construction has 
been adopted to obtain a rigid structure 
of minimum weight. The Jaguar body 
is interesting in that it follows the 
general styling of the well known 
34-litre model. The main difference 
to be noted is that the wing styling 
follows the full flow treatment in which 
the upper line of the front wing is 
carried right through the body, and thus 
the forward line of the rear wing is absent. 

This new Jaguar model is possibly 
more attractive in appearance than its 
larger companion, in that the width is 
not so great, and from all points of view 
a well balanced appearance is main- 
tained. It is, of course, a four-door 
body with comfortable seating for five 
passengers. There is a roomy luggage 
compartment at the rear, with a 
balanced lid that is hinged at the top. 
The spare wheel is stored beneath the 
boot floor, and the mounting of the 
petrol tank immediately behind the 
rear seat squab board gives a low boot 
floor with freedom from obstruction. 


The petrol filler tube is taken to the 
near side rear wing, where it is con- 
cealed under a door. 

In this all-steel body the absence of 
a separate chassis frame has made 
necessary certain reinforcements in the 
body framing to withstand the loads 
imposed by suspension units. For 
example, to strengthen the unit to take 
the front suspension loads, substantial 
members extend diagonally from a 
point just above the wheel centres to 
the bulkhead structure, whence they are 
continued by the screen pillars. This 
method of reinforcement is not new 
but is certainly a principle to be 
followed in all cases where unitary 
construction is under consideration. 
At the rear, the rear seat pan and rear 
squab support frame play an important 
part in resisting loads imposed by the 
rear suspension, and there is, of course, 
much stiffness in the floor unit which is 
reinforced by the rear seat heel-board 
and a cross member passing from side 
to side immediately behind the gearbox. 
Since the floor is low, a central tunnel 
has been introduced, but this does not 
detract from the roominess of the 
interior. All doors are hung on the 
forward pillars and it is noticeable that 
no attempt has been made to embody 
metal frame door tops, for however 
desirable these may be from the 
appearance viewpoint, they do present 
considerable difficulty to the producer, 
and also have their service problems. 

Both front and rear doors have 
ventilating panels forming part of the 
windows, and as is becoming normal, 
the rear door lower panel embraces a 
portion of w!..1t in a normal car would 
be the rear wing. The curved wind- 
screen has self parking wipers, and a 
windscreen washer is used. The body 
is well equipped with walnut cappings 
and facia, the trimming following the 
much used bolster style. Since the 
rear door shut pillars are located well 
to the rear, it has been necessary to 
arrange the side rear seat side arm rests 
on the doors. These arm rests have 
ash-trays at their forward ends. 

The introduction of a new and 
smaller Armstrong Siddeley Sapphire 


In the Ford Zephyr Zodiac by E. D. Abbott Ltd., the rear squab 


is detachable 
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model has been awaited with interest, 
and the new 234 or 236 models show 
a style of body that represent a distinct 
departure from the previous Sapphire 
saloon, The difference in appearance 
is that whereas the larger Sapphire 
saloon has well swept lines, particularly 
in connection with the front wings, the 
new smaller model employs a wing 
style that has no comparison on other 
cars produced in this country. For 
example, the front wings maintain 
their high line which passes across the 
scuttle and on the front doors, but the 
wing width gradually diminishes until 
it disappears at the centre pillars. The 
termination of this rear end of the wing 
is perhaps too abrupt but obviously it 
was intended to associate only the front 
doors with the front wing treatment. 
The rear wings commence at the central 
pillars in a horizontal line approxi- 
mately half way up the door panel. 
This horizontal line gives a panel of 
gradually increasing width, which on 
meeting the normal wing contour is 
upswept to follow the conventional 
rear wing line. On account of this 
wing treatment the body side has a 
somewhat broken appearance with 
different levels and angles, confusing 
the eye, but despite this contradiction 
of line and possibly assisted by the 
compact dimensions and _ general 
balance of the vehicle, the unconven- 
tional wing treatment does not offend. 
It should also be mentioned that the 
swept upper line of the front wing is 
repeated on the bonnet upper panels 
which curve downwards towards the 
front to merge into a low front grille, 
having a height very little greater than 
that of the wing nose, The bonnet 
has a top lid and the bonnet sides are 
virtually non-existent since they merge 
into the front wings without any 
marked depression at the scuttle but 
graduaily increase towards the front, 
never however reaching much depth. 
The windscreen is curved, having 
self-parking wipers and provided with 
demisting equipment. A lid in the rear 
panel gives access to the luggage boot, 
which has a capacity of 134 cu ft, the 
spare wheel being mounted on the floor, 
where it is covered by a supplementary 
floor which does not however extend 
to the full width of the boot. A large 
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The new Jaguar 2-4 litre saloon has well balanced lines and is unmistakably a descendant of 
the Mk. Vil model 


rear light having curvature to suit the 
roof contours is provided in the rear 
panel, all windows being mounted in 
chromium plated metal frames. 
Particularly interesting is the fact 
that the body is composed of Hidu- 
minium 22 material, which gives both 
rigidity and light weight, while its non- 
corrosive qualities will be appreciated. 
A further point of interest is that the 


An unusual rear seat-pan arrangement is 
used on the Aston Martin DB2-4 Mk Il 


body is produced entirely within the 
resources of the Hawker Siddeley 
organization, for the Hiduminium 
pressings that compose the body are 
produced by Armstrong Whitworth, 
while fabrication of the body is under- 
taken at the Armstrong Siddeley works. 


An unusual rear wing treatment has been adopted for the Armstrong Siddeley 2:3 litre, 
four-door, four-light Sapphire saloon bodywork, which is basically the same for the 234 


and 


36 models 


Modifications to the Standard 
Vanguard have resulted in an attractive 
vehicle (the Vanguard III), which with 
a wheelbase increased by 8in gives 
considerably improved seating as com- 
pared with the previous model. The 
re-arrangement of the seating has 
enabled the overall height to be reduced 
and the opportunity has been taken to 
improve visibility by reducing the size 
of the pillars, particularly the front 
screen pillars. Furthermore, the upper 
door frames are composed of extruded 
aluminium sections which are anodized 
for surface protection, rubber sealing 
strips being introduced between the 
window channels and the aluminium 
frames. 

The Vanguard III is of unitary 
construction. The new disposition of 
seats in relation to the rear wheels now 
provides much more easy access to the 
rear seats than was possible on the 
previous model, the main difference 
being that the wheel arches no longer 
encroach upon the rear seat cushion, 
which on that account has greater 
width. Furthermore, it is no longer 
necessary to make provision on the door 
for the accommodation of the projecting 
wheel arch panel. 

There is the usual curved windscreen, 
which is matched by the curved back 
light extending on to the quarter side 
panels and leaving only a narrow 
quarter panel between the rear door 
and the back light itself. Luggage 
accommodation has been improved 
and the disposal of the spare wheel 
beneath the boot floor, with a fuel tank 
behind the rear squab, gives an 
unobstructed floor and a compartment 
having a total capacity of 15 cu ft. 
Front and rear doors are hinged on the 
forward pillars and folding centre arm 
rests are embodied in both front and 
rear seats; the side arm rests are 
attached to the doors. 

Because it differs in so many ways 
from the vehicles to which coach- 
builders are accustomed in this country, 
the new Citroén DS19 was the object 
of much interest. Of the technical 
features of the body, the door window 
arrangement is interesting, since only 
half doors are used, the frameless 
glasses sealing against soft rubber 
sections which are attached to the 
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The shape of the panelling adjacent to the head and tail lamps, as well as the line 


pressed horizontally across the doors, 


tends 


to accentuate the length of the 


Standard Vanguard Ill 


pillar and roof framing. Only actual 
use can determine whether this arrange- 
ment is satisfactory and bearing in 
mind the troubles often experienced 
with the windows of drop-head coach- 
work, there is some doubt as to whether 
this arrangement will give lasting 
satisfaction. However, it has the 
tremendous advantage that from all 
seats, the visibility is exceptionally 
good. 

To facilitate access to the front seats, 
the front door hinge line, which is 
vertical, is situated at some distance in 
front of the screen pillar, but with the 
light door which results from the upper 
frameless construction, this should not 
result in door locking troubles. There 
is a wide curved screen and the roof is 
composed of plastic panels which have 
the advantage of reducing weight. 

The car has many unconventional 
features, not the least of which is its 
frontal appearance, for the bonnet 
panels are down-swept to a point well 
in front of the front wheels. It is also 
interesting to note that the spare wheel 
is located in front of the radiator, thus 
leaving all the space within the rear 
boot for luggage. 


The rear door arrangement on the Ford 
Squire is designed to give the best possible 
accessibility for stowing luggage 


Another new model using unitary 
construction is the Sunbeam Rapier, 
which in its two-door saloon form 
makes a compact and attractive vehicle. 
Of particular interest is the fact that 
the bonnet is hinged at the rear, and 
when raised is automatically held by 
the spring assistance that is combined 
with the hinging device. A further 
point is that the bonnet is released by 
depressing a handle beneath the front 
grille. 

Comfortable seating is available for 
four passengers and the rear window 
embraces both back and quarter panels. 
The spare wheel is located in a vertical 
position within the boot, which gives 
ample accommodation for luggage. 
From the appearance viewpoint, the 
main feature is that front and rear 
wings are united by the intervening 
body side panel, while it is noteworthy 
that metal frames are used for the door 
tops to improve vision from the 
interior. 

The Daimler One-O-One model is 
an attractive saloon that provides 
roomy seating accommodation, with a 
fair capacity for luggage. This body is 
also one of those in which the upper 
framing of the door consists of light 
metal frames and the improvement in 
visibility from the interior is noticeable. 
The manufacturers have united the 
front and rear wings although in this 
case the front wing does not continue 
at waist height but has a slightly 
falling line across the doors to blend 
with a return sweep into the rear wing 
midway between the waist and bottom 
line of the side panel. 

Just how much can be done to 
improve the appeal of the car without 
modifying the basic structure is to be 
seen in the latest Vauxhall models, in 
which several small but important 
changes have been made, It is obvious 
that much thought has been devoted to 
those points which will appeal particu- 
larly to the family motorist. In this 
connection it is particularly interesting 
to note that press-button locks have 
been replaced by the conventional type 
of lever lock with the added safety 
precaution of a free-wheeling interior 
handle, that makes it impossible for a 
child to tamper with the door lock when 


the car is in motion. This worth-while 
safety precaution has in ths past been 
used in connection with external door 
handles where its purpose was to 
prevent a car thief from forcing the 
lock. It is only by exerting a cross- 
winding action that the free-wheeling 
device can be overcome. This is not 
likely to be within the scope of the 
average child and the latest development 
should prove effective in preventing 
accidents. 

Another Vauxhall change that 
presents a reversion to the original 
specification concerns the use of winding 
window mechanism in place of the 
balance fitting that has been used for 
the last few years. One advantage of 
this change is that when the glasses 
are lowered they do not stand above 
the waist line. On the latest Vauxhall 
models visibility is greatly improved 
by increasing the glass area. In the 
case of the side windows this has been 
effected by reducing the substance of 
the upper pillars and door tops. Another 
point of interest in connection with 
windows is that to improve rearward 
vision, a chromium plated guttering is 
now used above the large curved rear 
window to carry water away to the side 
of the body without obscuring the glass. 

There is a growing tendency towards 
the use of two trimming materials of 
differing texture and colour in the 
same body. The Vauxhall is an example 
of the pleasing appearance that can be 
obtained; Vynide is combined with a 
vinyl-coated woven fabric for the seats 
and door trim, while the headlining is 
in washable Vynide material, The two- 
colour interior styling is matched by a 
wide range of external dual colour 
finishes, which are made possible by 
the use of horizontal chromium-plated 
mouldings extending from the front 
wing to the rear wing and also at a 
slightly higher level along the upper 
edge of the rear wing. 

Some months ago the Rolls-Royce 
Silver Cloud and Bentley ‘S’ series were 


Slender windscreen pillars are employed on 
the Citroén DS19 and the strength of the 
vehicle is mainly in the sills 
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Modern styling and streamline form are features of the M.G.A. sports car 


announced, and interest was aroused by 
the styling of the standard saloon made 
available on these models. This body 
is of pressed all-metal construction, 
and before referring to its constructional 
features, some comparison may be 
made concerning the marked improve- 
ment that has been effected in external 
appearance. The latest saloon is 
noticeable for low overall height and 
modern wing styling. The front wings 
are extended rearwards to cross both 
front and rear doors with an upper line 
that has a downward sweep and an 
inward taper which gives a full rear 
wing contour. The overhang behind 
the rear wheel centre has been increased 
considerably, giving much improved 
luggage accommodation. The spare 
wheel is mounted beneath the boot 
floor, a single boot lid giving access to 
both luggage and spare wheel compart- 
ments. A low wheel mounting is 
possible through the use of a shaped 
fuel tank which on its rearward face 
follows the line of the spare wheel. 

In the interest of weight reduction 
certain external panel pressings are in 
light alloy material. They are the 
bonnet, doors and boot lid. The 
remaining body pressings are in steel. 
No timber is used in the construction 
of the body shell. It is interesting to 
note that although the Bentley radiator 
has well rounded shoulders and the 
Rolls-Royce a distinctly sharp edge at 
the equivalent point, the scuttle press- 
ings are common to both models. ‘The 
Rolls-Royce bonnet is so designed that 
the junction of the side panel with the 
upper panel grows from a sharp corner 
at the front to a rounded corner at the 
rear, the effect being pleasing and 
making possible the use of a common 
body. 

Additions to the Ford range include 
two new utility vehicles called the 
Squire and the Escort. These follow 
the prevailing trend for the production 
of utility bodies based on the standard 
passenger carrying productions. For 
the convenience of the rear seat 
passengers, the side windows are made 
to slide, and for access to the rearward 
section of the body to carry luggage, 
the rear panel is provided with two 
hinged lids, one falling in the manner 
of a tailboard and the other, which 


contains the back light, is hinged at the 
top. Externally, the cars compare 
favourably with the private models in 
the Ford range, a horizontal moulding 
in the case of the Squire, and a side 
panel swaging in the case of the 
Escort, continuing the horizontal 
swaging that commences at the head 
lamp 

Summarizing the trends apparent in 
the new coachwork, it is evident that 
both specialist bodybuilders and car 
manufacturers have intensified their 
quest for weight reduction. More 
frequently it is found that non-stressed 
panels are composed of aluminium 
alloy, and it is often found, particularly 
in the case of a concern having aircraft 
connections, that the manufacturer has 
extended the use of light alloys to 
structural members. In some instances 
interior fittings such as seats have 
received attention which has resulted ina 
worth while saving in weight. Experi- 
ence shows that the maintenance of 
seating comfort no longer depends upon 
traditional methods of trimming and 
seat frame construction. It has long 
been known that tension springs provide 
a convenient basis for cushion and 
squab construction, their use in the 
cushion reducing height and con- 
sequently head room, which apart from 
any saving in the construction of the 
seat itself, can only -result in an 
improved overall figure. 

Both interior and exterior colour 
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schemes are brighter, and as previously 
mentioned, a dual colour scheme 
predominates amongst standard pro- 
ductions, although less frequently found 
in specialized coachwork. 

There has been no apparent improve- 
ment in the provision of space available 
for luggage disposal, but the scheme 
whereby the rear seat cushion may be 
folded out of the way to enable supple- 
mentary luggage to be carried on the 
rear seat pan, has attracted further 
adherents, particularly on the non- 
family type car. 

Concerning wing treatment, the 
prevailing tendency is for front and rear 
wings to form one continuous unit 
passing across and forming part of the 
intervening doors, thus giving con- 
siderably greater inside to outside 
dimensions below the waist than above. 
The space within the panels so provided 
is put to good advantage in providing 
pockets and convenient recesses below 
the ventilating windows, where no 
provision is required for drop glasses. 

As an alternative to the high wing 
treatment, and found more often on 
specialized coachwork, the extended 
front wing falls slightly as it crosses the 
door panels, of which it forms an 
integral part. Furthermore, the front 
wing extensions are inswept towards 
the rear, making both front and rear 
wings appear as separate components. 
These then are the two main wing 
styles, and while on the subject of 
wings, it should be mentioned that the 
practice of forming part of the rear 
wing on the rear door panel finds 
increasing use. This arrangement has 
the advantage that if the rear doors are 
hinged at the front, the dirty panel 
surface does not soil the clothes of 
passengers entering the car. 

Closely associated with modern wing 
design is the question of engine access, 
and it is found that with the absence 
of an inner wing valance, the conven- 
tional bonnet side panels have virtually 
disappeared, and access to the engine 
is had through a hatch on the bonnet 
top panels. This, unless access is 
available through detachable panels 
behind the wheels, is barely sufficient 
and may on that account add to the 
cost of the maintenance. 


in conformity with the modern trend, horizontal features are accentuated on the sides of 


the Sunbeam Rapier 
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Among the good things of life 


few are more taken for granted than 
Hoffmann Ball and Roller Bearings. 


Never intruding their presence, they 


are the vital, hidden components for the 


moving parts of Britain’s good cars. 
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USE OUR TECHNICAL SERVICE WITHOUT CHARGE OR OBLIGATION oe 
THE HOFFMANN MANUFACTURING CO. LTD., CHELMSFORD, ESSEX Pe. 
AUTOMOBILE ENGINEER, November 23, 1955 49 erat 


othing but bolts and nuts—and we’ ve been minding 
our own business quite well for a long time now. 
Time enough to build up a good range in Black Bright, 
Brass and High Tensile, a range covering most 
people’s requirements... probably yours, too. 
_There’s ulso the service aspect of Lanarkshire which 
has grown up over the years. We keep a watchful eye 


This is our monthly Stock List, | 
sent free to buyers to keep them 
up-to-date with the stock 
position. Send us your name 
and address for our mailing list 


on standards of finish and accuracy and, recognising 
the part we play in many an important production 
programme, we do our best to keep delivery dates. 


Our rapidly growing range of High Tensile Bolts 
“*R”’ Quality (45/55 tons) is worth knowing about, 
We shall be pleased to send details. 


Black, bright, non-ferrous bolts and nuts and high tensile bolts, too, by :-— 


e LANARKSHIRE 


BOLT. & RIVET COMPANY LIMITED 


Burnbank Lanarkshire 
Telephone: Hamilton 1241-4 


Scotiand 


Rathbone 
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CASSELL 
LLOYD'S AVENUE: LONDON -E.C.3. Phone ROYAL 4861 


SINGLE SPINDLE AUTOMATICS 


Reduced Floor Space 
Simple set-ups for short 


runs The ‘nN 


Accuracy and Rigidity ~ 
Standard Collets a 


eH 


Bed Guide Bars 
hardened and ground 


EARLY DELIVERY CAPACITIES: 


19” 13” 1 1 5” 
16 
eo rest and double drilling 
attachment 


— = 


Model Al 5-A25 

with built-in thread 

cutting attachment A few examples of the wide range of components which can be 
manufactured on the TRAUB. 


FOR THE HIGHEST OUTPUT 
ZUFFENHAUSEN 


MK6 SPLINE HOBBER 


For hobbing spline shafts up to 
25)” long. Has an automatic 
cycle and quick traverse return, 
reducing idle time. 


SPECIFICATION: 
Max.D.P. - - - = = 4 
Max. Hobbing length - - 254” 


Max. Hobbing dia. - - 
Hob speeds (6) - 40-224 r.p.m. 


DELIVERY EX-STOCK 
MSI2 WORM MILLER 


A special purpose machine de- Max.D.P, - - - = « 2 
signed for high rate production of Max. Worm dia. - - =~ 10)” 
worms up to max. pitch of 2 D.P. Max. Milling length = - 204” 
Max. Work length- 283” 

- 25/64 


DELIVERY EX-STOCK = Smailest base dia - 


PF Our showrooms are only a few minutes from London Airport 


HAMPTON ROAD MIDDLESEX, 
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CABLE ASSEMBLIES 


... the history and progress of mechanical 


transportation owes much to the vital con- 
tribution of the BOWDEN Wire Mechanism 


BOWDENITE 


for light controls 


BOWDENEX 


for heavy cables 


CONDUITS, CABLES and ACCESSORIES for all remote control mechanisms 


BOWDEN (ENGINEERS) LTD. 


Victoria Road, Willesden Junction, London, N.W.10 Telephone: Elgar 4805 


In the words of Shakespeare: 


"But wherefore 
should 


“Merchant of Venice” Act II, Scene V 


Shylock may have doubted the wisdom of accepting the Christian’s 
invitation to supper, but there will be no doubt about your wisdom if 
you accept our invitation to use the “POP” Riveting System. 


Requiring only one operation by one operator to set or clench the 
rivet, this modern system eliminates errors in setting, prevents 
distortion of the structure and enables rivets to be set in positions 
inaccessible by other methods. 


Shylock accepted his invitation—will you accept ours? 


> 
AT) Go. TUCKER EYELET Co. Ltd. 
Walsall Road BIRMINGHAM 22 


Telephone : Bifichfields 5024 (7 lines) Telegrams : EYELETS, BIRMINGHAM 


R Vv E T N G Consultons & Too! Manufocturers : 
ONE OPERATOR AIRCRAFT MATERIALS LTD. Midland Road, London, N.W.1 


“POP” is a regd. Trade Mark of Geo. Tucker Eyelet Co. Lid. 


THE MODERN SYSTEM OF RIVETING. 
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ALTERNATIVE 
FOOT MOUNTING 
POSITIONS 


“Radiation 


| 


WORM 


| REDUCTION GEARS 


COMPLETE 
THE PICTURE 


The ideal Worm Reducer for small 
power applications up to 24 H.P. 
Ratios 5-1 up to 60- |. 
Standard, Vertical & Inverted units 
FROM STOCK. Adaptable for every oe 
possible mounting position. 


For details see Pub. No. 532/! 
Fill in, or attach letterhead, and 
post for your copy NOW! 
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soldering simply means FRY'S 


If you have any problem connected 
with soldering, our Technical Depart- 
ment will be pleased to advise and 
assist you. 


4 Photograph shows operative apply- 
ing solder to the roof and rear 
quarter assembly joint on the latest 
Riley “Pathfinder” saloon. 


the inside stow, 
of HIGH SPEED QUALITY 


“Pathfinders” Riley’s rely on Fry’s BELFRY solder to give them the first- 
class results the “Pathfinder” deserves. BELFRY solder is quick 
and clean and really cuts soldering costs. For a really superfine 
finish, specify ABBEY and BELFRY solders. Whatever the 
job — you can depend on Fry’s. 


F RY S | Metal foundries Limited 


TANDEM WORKS, MERTON ABBEY, S.W.19. Phone: MITcham 4023 
and at MANCHESTER © GLASGOW « BRISTOL and DUBLIN 


Take a peep at the assembly-line for Riley 
and you'll find Fry’s BELFRY solder in use all over 
the place. 


In production on the Bedford 


MULTI - TABLE 
WHEELABRATOR 


Two Multi-table Wheelabrator plants, 
each having four 48” tables, in produc- 
tion on Bedford components. 
The machine in the foreground is deal- 
ing with Bedford finish-machined 
layshaft pinions, whilst the second 
machine is engaged on camshafts. 


TOHMAN® 


TILGHMAN’S LIMITED Broadheath Altrincham Cheshire AGENTS: 
MIDLANDS: R. J. Richardson & Sons, Led., Commercial Street, BIRMINGHAM 
LONDON OFFICE: 1, CHESTER STREET, S.W.1 SCOTLAND: Balbardie Led., 110, Hanover Street, EDINBURGH 
NORTHERN IRELAND: W. E. Stewart, 16 Sussex Place, BELFAST 
wai 
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One of the most famous cars in the world—the 


well-loved ‘Baby’ Austin of the nineteen twenties. 


Hardy Spicer first supplied ‘Hardy’ . 
flexible couplings for the Today AUSTINS, in common with the 


majority of modern motor manufacturers, fit Hardy 
Spicer propeller shafts and couplings to its 
successor the present day A.30, and their entire 
range of passenger cars and 


commercial vehicles. 


HARDY 
SPICER 


—- HARDY SPICER LTD - BIRCH ROAD - WITTON - BIRMINGHAM 6 
(A Birfield Company) 
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FUNDITOR 


Specially for marking large pipe flanges 
and graduating flywheels in the automotive industry, 
this FUNDITOR machine has sychronised hydraulic 
operation of marking slide and sliding table. For extra 
deep marking, an automatic repeat device is incor- 
porated, Instrumentation consists of pressure gauge, 
pressure regulating valve, and switch for single, double 
or repeat marking, giving a simplicity of control which 
w f fi salad permits maximum production by unskilled operators. 

rite for fu 
particulars. 


3, WOODBRIDGE ST., LONDON E.c.1 @ hae) 


TELEPHONE: CLERKENWELL 6155-57 TELEGRAMS: FUNDITORS CENT LONDON 


FRAMES 


frames for cars, also 
unit components including 
side-members, cross-members 


engine bearers, suspension links 


and welded fabrications, are 
produced in the extensive 
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range —\of sizes 


Needle Bearings These features 


make the TORRINGTON 
The Torrington Needle Bearing is produced in a wide NEEDLE BEARING unique 


range of sizes—for shaft diameters from }” to 7}’— 
to meet the needs of the thousands of products throughout * low coefficient of starting 
industry in which it has become standard equipment. and running friction 
Whatever the size, the basic design is the same—a full 
complement of free running rollers, without separators or 
cages, retained by a thin hardened outer shell which serves 
as the outer race. This means a greater radial load capacity 
for its size than any other anti-friction bearing, plus low unit cost 
compactness and long, maintenance-free operation, 
Several widths are available in each size to meet 
specific design requirements, and they are also made 


with one end closed for use over stub shafts. runs directly 
on hardened shafts 


full complement of rollers 


unequalled radial 
load capacity 


long service life 


compactness and light weight 


permits use of larger 


TORRINGTON ////)// BEARINGS | 


NOW AVAILABLE FROM OUR ENGLISH FACTORY 
THE TORRINGTON COMPANY LTD. Works: Torrington Avenue, Coventry, London Office: 7-10 Eldon Street, E.C.2 
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Today, most progressive engineers think of Coopers Felt as 
an engineering material, yet many do not know that it can 
be machined to close limits. With the harder felts we can 


work to within a hairsbreadth of your specification. Yes, we 
mean that literally—to the breadth of a human hair. One 
of Cooper's technical advisers will be happy to tell you more 
about this versatile material. 


COOPERS 
FELT 


COOPER & CO. (B’HAM) LTD. 
BRYNMAWR - BRECONSHIRE 


Telephone: Brynmawr 312 


An invaluable work for both 
student and practical engineer 


AUTOMOBILE CHASSIS DESIGN 


This volume, by R. Dean Averns, provides a comprehensive Contents Include : 
survey of all the fundamental aspects of automobile design 
apart from the prime mover. The greatly-enlarged second 
edition contains new chapters on the techniques of inde- —Elements of Independent Suspension— 
pendent suspension and chassisless construction, together Front Axles — Steering — Vehicle Braking 
with much new material on methods of stress measurement, 
anti-corrosive treatment of metals, road spring design and 
streamlining. Much of the emphasis is on problems of the Construction — Measurement of Stress — 
heavy commercial or public service vehicle, but in general Materials Anti-corrosion Treatment — Road 
the work is equally applicable to the lighter field of car design. 


Vehicle performances—Vehicle Suspension 


and Performance—The Frame—Chassisless 


Springs — The Transmission — The Gear- 
box— Rear Axles—The Differential — 


Published for “AUTOMOBILE ENGINEER” The Chassis. 


2nd Edition 30s. net. By post 30s. 8d. 


Available from all booksellers or direct from 


lliffe & Sons Limited, Dorset House, Stamford Street, London, S.E.1. 


98 AUTOMOBILE ENGINEER, November 23, 1955 


* 2 
— 
j 
3 
J 
_ 
‘ 
j 
— 
— 
4 
~ 
‘ 
: | 
— 


Ductile 


has a greater 
tensile strength than 
some steels with 
the castability and 
machineability 


of iron 


With Lloyds Ductile Iron, the graphite flakes common to 


ordinary cast iron are present in the form of spheroids. It can 


be cast as accurately and as easily as ordinary cast iron, but 


compared with flake-graphite iron is stronger, tougher and 


ductile. 
Lloyds Ductile Iron is now being used for a wide range of 


engineering parts and in some instances is replacing cast or 


forged steels, malleable iron and non-ferrous metals. It also 


replaces grey iron, permitting reduced section thic’ ness to take 
advantage of the better properties offered and it may well enable 


you to re-design your present castings for more efficiency. 


The successful casting of Ductile Iron demands the strictest CYLINDER BODY n Ductile Iron. Weight 
90 Ibs, Cast for Baguely Lid 


and most experienced metallurgical and melting control, but 


TRANSMISSION BEARING in Ductile 
Lloyds have been casting it daily, continuously since 1950! Iron. Weight $0 Ibs, Cast ‘or Hawthorn Davey 
Ltd, 


Technical advice freely given on request. 


Ductile Iron is only one of the range 
Lloyds of Burton | + igh Duty Irons cast by Lloyds 


LLOYDS BURTON) LTD., WELLINGTON WORKS, BURTON-ON-TRENT TELEPHONE: BURTON 4867 
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CLEANING & DECARBONISING 
IN THE MODERN WAY ... witH 


fel Speed AND C 


PISTON & ENGINE CLEANING 
RUBBER MOULD CLEANER 
RUST REMOVAL 
SCALE REMOVAL 


NO DAMAGE TO SOFT METALS, SAFE FOR DELICATE SURFACES 
PRESOFTENING BY CHEMICALS TOTALLY UNNECESSARY, ORDINARY 
BLAST EQUIPMENT, MODERATE COST, NO WASTE, SPECIAL 
ATTENTION LOCALLY. NO DANGER OF SILICOSIS. ALSO MANY 


OTHER USES. 


R. SIMON & CO. LTD., 69-70 MARK LANE 


_ LONDON, E.C.3. 


GRITS 


PATENT No. 670034 
€ 


oyal 6 2 23- 
n INL ND 


444444 
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For production of 


CRANKSHAFTS 
of every type 


THE NAME IS 


LAYSTALL 


LAYSTALL ENGINEERING COMPANY LIMITED 


Crankshaft Works, GREEN LANE, ALDERSLEY, WOLVERHAMPTON. Tel. Wolverhampton 52006 
Head Office: 53, Great Suffolk Street, London, 8.E.1 
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Cox & Co 


(WATFORD) LTO Feleyrams 
WATFORD $631 (5 LIMES) WATFORD BY-PASS. WATFORD, HERTS. COXANCO, PHONE. WATFORD. 
PLONEERS OF TUBULAR SEATING 


HAND TOOLS WH 


... Equip with KING DICK, 
the Hand Tools with the 
tradition of constant quality, 
superb design and excellent 
finish. 
From the largest Construc- 
tional Engineering Tools 
to the smaliest B.A. Socket 
Set, King Dick inspection 
routines ensure the correct 
combination of selected 
steels, perfect balance and 
precise accuracy. 
Stock and recommend only 
KING DICK Hand Tools 
there are none better ! 


Our new 80-page catalogue is 
now available. Please write to 


Dept. | for your copy. 


KING DICK 


Abingdon Works, Kings Road, Tyseley, Birmingham II 
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Consistent machinability is a well- No matter what the size of repetition 
known feature of Meehanite repeti- castings you require, from a few 
tion castings. This is achieved ounces upwards, we shall be pleased 
through exceptionally close control to help you. For large castings 


of quality throughout all stages of —up to 20 tons—consult our job- 


their manufacture. bing foundry. 
ASHMORE, BENSON, PEASE & CO. 


A Member of the Power-Gas Group STOCKTON-ON-TEES 
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The B.T.G. 


3'¢ Jwier DER. 


Never before has there been developed such a simple and effective power press 
feeding device. it is an outstanding aid to productivity, possessing as it does 


many unique features. Speeds of up to 600 strokes per minute, according to “é 
pitch, can be obtained; the pitch is adjustable from zero to 3”, Material can be uk’ . 
inserted sideways into the slide unit, where open-sided grippers do not restrict ¥ ie. iP 
the width of stock. This Feeding Slide may be mounted on the Stock Reel bts ees 
independent of the press table, or clamped direct to the press table, according to i. ; 
choice. The ‘‘Swift-Feeder’’ is capable of feeding a wide variety of materials, 
ranging from paper to angle iron, through single or multi-stage tools 


BIRMINGHAM TOOL & GAUGE CO. LTD., BIRMINGHAM 19 


LONDON OFFICE: 26 HOLBORN VIADUCT, LONDON, €E.C.1 :; Telephone: Central 6454 
or ve 


TRADE and TECHNICAL JOURNALS 


from the 


USSR 


PUBLISHED IN THE RUSSIAN LANGUAGE 


The following journals, containing articles of particular interest to the British motor-car and 
transport industries, are available on subscription from the Soviet Union 


AUTOMOBILE HIGHWAYS AUTOMOBILE TRANSPORT 


Annual subscription 25s. - - six issues | Annual subscription 20s, - - - monthly 


AUTOMOBILE and TRACTOR INDUSTRY JOURNAL OF COMMUNICATION 


Annual subscription 40s, - monthly | Annual subscription 40s. - - - monthly 


A complete catalogue of Russian-language trade and technical journals will be sent free 
on request to 


COLLET’S BOOKSHOPS 


Dept. RW, 44 & 45 Museum Street, London, W.C.1 
Cheques should be made payable to Collet’s Holdings Ltd. 


AUTOMOBILE ENGINEER, November 23, 1955 


a N for pow 
| : 
| | 
: 
; 
| 
| | 
104 


“We keep ever- 
watchful eye on your 
interests."’ 


—The Superfloctopus. 


Safeguarding the supremacy of 
SUPERFLEXIT 


In the Superflexit laboratories, constant research and scientific tests pay 
their valuable contribution towards maintaining the supreme standard 
of quality for which Superflexit flexible tubes are renowned. Here 


your special problems are studied and the answers provided in reliable, 


efficient 


FLEXIBLE TUBING 


For conveying all Hydro-carbon fuels and oils. Supplied complete with 


end-fittings and in bores and lengths to suit individual requirements. 
Suitable for pressure or vacuum. Ideal for Hydraulic feeds or for inter- 
coupling batteries of tanks where mis-alignment is involved. Superflexit 


Electrical Conduits, oil-proof and waterproof, are pre-eminent. 


Please address your problems or enquiries to: 


SUPERFLEXIT LIMITED 
TRADING ESTATE SLOUGH BUCKS 
Telephone: Slough 2456! (5 lines) 
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ABOUT 


DIECASTINGS 
MACHINED CASTINGS 
ASSEMBLIES 


PERRY BARR METAL COMPANY LTD., GREAT BARR, BIRMINGHAM, 22A 


TELEPHONE: GREAT BARR 1794-56 


‘Hypoid’ or spiral bevel drive 
heavy duty rear axle 


THE MOSS GEAR CO LTD - CROWN WORKS - TYBURN - BIRMINGHAM 24 - Phone: ERDington 1661-6 - Grams: Mosgear, Birmingham’ 
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We have exceptionally fine facilities for provide 
| into fished components - are welcomed. 
| 
Under any conditions... 


HIGH SPEED MEDIUM DUTY 


ADIALS 


assure high drilling rates 

on coal cutter gear boxes at 

ANDERSON BOYES & CO., LTD., 
MOTHERWELL. 

Over 50 holes ranging from ;” to 14,” dia. 

are drilled and tapped in these cast 

steel coal cutter gear boxes. Because 

of their wide speed and feed range, 

simplicity of control and high 

penetration rates, ARCHDALE 

high speed radials assure maximum 

output on this and many other 

components in this factory. 

Sizes from 4 ft. to 7 ft. radius for drilling 

up to 3 in. dia., in steel. 


JAMES ARCHDALE & CO., LTD., BIRMING nie 


HAM, 16 _m ch 
@ SOLE AGENTS: ALFRED HERBERT LTD. COVENTRY 
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CONTROL 


at all stages of manufac- 


ture ensures a trouble 


free product... . the 


reason why most manu- 


facturers use High Tensile 

Cylinder Head, Gear Box 

and other Studs made 
by 


YARWOOD INGRAM.CoL 
PARKER ST. BIRMINGHAM. 16. 


TELEPHONE: EDC baston,.3607. 


WE are privileged to number among 
our clients many of Britain’s most 
famous car and commercial vehicle 
manufacturers, When next you require 
non-ferrous Sand Castings, Gravity Die 
Castings and Pressure Die Castings of 
the highest quality and precision, and 
keenly competitive in price — LET 
SANDWELL QUOTE. Our Technical 
Representative in your area will be 
pleased to call and discuss your require- 
ments. 


te ILLUSTRATED LITERATURE 
ON REQUEST 


THE SANDWELL CASTING CO. 


BANK ST. FOUNDRY, WEST BROMWICH 


Telephone : STOnecross 2231 (4 lines). 
Telegrams : “ REPCAST, WEST BROMWICH "’ 
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Precision 


HORIZONTAL BORING 
MACHINES 


Extremely rigid design with double column 
guides. 


Infinitely variable speeds and feeds within 
wide limits. 


Rapid power traverse in all directions. 
Full remote control. 
Double ways for saddle. 


Optical measuring device ensures setting to 
0005”. 


SOLE DISTRIBUTORS Model FB made in two sizes: 24” and 34” dametor boring spindle. 


Al 


Other models available up to 5” di er sp 


CHARLES 


TINNED & LEADCOATED SHEETS 
CONSISTENT IN QUALITY 


Considerable advances in our coating technique have recently been 
mad This background is from an actual photograph of a “London” 
Brand Leadcoated sheet and gives some impression of its even surface 


and brilliant spangle. 


STOCKED BY 
LEADING MERCHANTS 


SHIMWELL & C° LTP 


Manufacturers since 1875 
WELLINGTON ROAD LEYTON LONDON, E.10 
Tel.: LEVeonstene 2281/2 
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PARK GATE 


QUALITY  SEBELS 


FOR DROP FORGINGS 


black bars 
for 


connecting rods 


PARK GATE IRON & STEEL CO. LTD., ROTHERHAM 


TELEPHONE ; ROTHERHAM 2141 (10 lines) TELEGRAMS: YORKSHIRE, PARK GATE, YORKS 
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Think hard-think EOIBRAC/ 


TOOL UP WITH EDIBRAC FOR HIGHER 
PRODUCTIVITY — BETTER WORK — 
LONGER TOOL LIFE! 


There is a grade of EDIBRAC to 
cover every machining operation, 
and our technical staff is always 
ready to assist with your problems. 
EDIBRAC is acknowledged in 
industry as a consistently high 
quality Carbide — let EDIBRAC 
prove its worth to you. 


Illustrated are a few of the many types of 


4\¢\= STANDARD Centurion Tools tipped with 
=\e.\= EDIBRAC — all manufactured throughout in 
% ZS our works, giving to the customer an obvious 


For details of our full range send today for a copy of the saving in cost and guarantee of consistent 
EDIBRAC Catalogue, which also gives information on quality. 
the use and maintenance of Centurion Tools. 


CENTURION TOOLS TIPPED WITH Ri 


MADE ENTIRELY BY— 
EDIBRAC LIMITED, CENTURION WORKS, 


BROADHEATH, Nr. MANCHESTER 


dm EC 13 


To help your design 

d x Spring Co. offer a 40- 
page booklet on spring 


o(4 = m x = Ma cal 


Yff 


QUITE A SIMPLE 
MATTER, GENTLEMEN 


And after a session with heads wrapped vy 


in wet towels, our design department 

will emerge triumphantly with the spring 

calculated to do the job better than any 

other. It's as well to call us in at the % C5 
design stage, you know. More 

than thirty years facing up to this 


sort of thing has taught us most 
of the answers. 


LEAVE 17 TQ 


REDDITCH 
NGS. SPRING CLiPs 
WORK, WIRE FORMS 
VOLUTE SPRINGS 


THE LEWIS SPRING CO., LTD. 


RESILIENT WORKS, REDDITCH. ‘Phone : REDDITCH 720/1/2. 
London Office : 321, High Holborn, W.C.t. ‘Phone: Holborn 7479 & 7470, 
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yours? 


NON-FERROUS CASTING is a specialist field 
in which experience and facilities are all- 
important. When you require non-ferrous cast- 
ings .. . for ordinary or extraordinary purposes 
... . Specify BIRSO; you'll get the finest there 
are. The very best cost no more... and may 
well cost far less in the long run. 


T. M. BIRKETT, 
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BILLINGTON & NEWTON LIMITED 


HANLEY AND LONGPORT, STOKE-ON-TRENT 
Head Office: HANLEY Phone: Stoke-on-Trent 22184/5/6/7. 


One of Britain’s Largest NON-FERROUS Foundries 


LONGPORT FOUNDRY Phone: Stoke-on-Trent 8733 


CASTINGS FROM A FEW OUNCES TO 10 TONS... 


in phosphor-bronze, gun-metal, aluminium- 
bronze, manganese-bronze and light alloys. 
Precision-machined bushes and bearings. 
Specialists in high-tensile aluminium-bronze 
castings, centrifugal-cast wheel blanks, and 
chill-cast rods and tubes. 


FERROUS 
CASTINGS 


113 
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For quick service at the right price 
get in touch with 


GRIFFITHS, 
GILBART, 
LLOYD 

& CO. LTD. 


Empire Works, Park Rd., 
Birmingham, 18. 

Telephone: NORthern 6221 
Capstan and automatic work 


and sheet metal pressings in any 
metal, any finish, any quantity. 


44 
oe 


Long thick-walled Short and 

Bushes are a waste of Carobronze Bus save 

material and are more 
efficient. 


CAROBRONZE BRAND COLD-DRAWN PHOSPHOR BRONZE TUBING 


possesses a high load pacity and excellent physical properties which enable Bearing Bushes to be 


made both shorter and t 


inner than is frequently the case. 


As the machining allowances necessary with Carobronze are likewise very small 


Phone: Chiswick 0245 


...++ YOU SAVE IN EVERY DIRECTION 


CAROBRONZE LIMIT 
School Road, Belmont Road, 
London, W.4. 


Grams: Carebronce -Chisk, Landen 
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Having a hand 


Load charge! in Productivity 
In every industry or trade, electrical 


ng equipment is the key to modern production 
iron castings they go in brittle, but after a eye le of heat methods. There are probably more 
soak and slow cool in the controlled atmosphere they come production-hoosting and 
out malleable. Gaseous annealing in an electric furnace is devices than you know of. Your Electricity 
dis tp : Board can help you and give you sound 
quick and efficient — whereas conventional methods, advice. 
They can also make available to you, on 
for cleanliness in the works and for low costs in the free loan, . several films on the uses of 
electricity in Industry — produced by the 
process, there is nothing like an electric annealing furnace Electrical Development Association 
— but it is an of the ids E.D.A. are publishing a series of books on 
higher * Electricity and Productivity Four titles 
that Electricity can bring you. are available at the moment, they deal with 
Higher Production, Lighting, Materials 
Handling, and Resistance Heating. The 
books are 8/6 each (9/- post free) and the 
Electricity Boards (or E.D.A. themselves) 
can supply you. 
The British Electrical Development Association 
2 Savoy Hill, London, W.C.2. 


Electr icity a Power of Good for PRODUCTIVITY 
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IN STANDAR 
YOUR OWN SPECIFI 


Our catalogue will help ¥ 
and size of chuck most § 


own needs. 


Write for your COPY today. 


J. H. HUMPHREYS & SONS, LTD., BLACKRIDING ELECTRICAL WORKS, WERNETH, OLDHAM. 


SIZES OR TO 


CATION 


ou select a type 
yitable to your 


PHONE: MAI 1651 


NUT TIGHTENING 
TORQUE DATA 
Leeflet available 


6 Models cover 


2-400 feot ibs 
for 

STURDY & RELIABLE. i” and 
COMPACT DESIGN. 
ADJUSTABLE. 
3 PHASE SIGNAL BY 
SIGHT, SOUND & FEEL. 
LOW PRICE. 


JENKS BROS. LIMITED, 


BRITOOL WORKS, BUSHBURY, WOLVERHAMPTON, STAFFS. 


MITRE 
Drop Forging 


We invite you to send 
for our sales folder 
which explains why 
MITRE precision Drop 
Forgings help to step up quality and 
production and reduce costs, 


A. J. VAUGHAN & CO (MITRE WORKS) LTD 
WOLVERHAMPTON ROAD WILLENHALL, Staffs. Phone 486/7 
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Syndcom ie 
Automatic 


Lubrication 
soon pays 


‘INCREASES YOUR PAYLOADS 10% 


From the moment you equip your vehicle with * Syndromic ’ Lubrica- 
tion it begins to pay for itself! First, it saves up to 75% on lubrication 
costs. Then, it ensures less wear on bearings because it automatically 
lubricates up to 80 bearings (using 2 pumps) at periods controlled by 
mileage. As a result, maintenance and replacement time and costs 
are kept down to a minimum. 

But besides all that, *Syndromic’ lubrication saves the hours spent 
in the service bay. Jt lubricates while the vehicle is working, allowing 
you to increase your vehicles’ payloads by as much as 10% ! 

It’s obvious that * Syndromic’ lubrication soon pays for itself 1 

Ask for a Tecalemit technical representative to call and discuss the 
*Syndromic’ system with you. 


The Authority on Lubrication 
PLYMOUTH, ENGLAND 
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Hey Multiple Spindle Drill Heads convert Standard 
Drilling and Boring Machines to High Production 
Machines permitting drilling of all holes in acomponent 
simultaneously, with production rates equal to those 
obtainable on expensive special purpose machines. 

Compact design reduces to a minimum, distance 
from drill head to machine spindle, whilst careful 
selection of material ensures an extremely efficient 
light weight head. 

Heads are available with any number of spindles. 
covering a wide range of sizes 


MAXIMUM PRODUCTION ON DRILLING, 
REAMING, TAPPING AND SPOT FACING OPERATIONS 


Wealso manufacture Rotary 
Cam and Profile Milling 
Machines, Short Thread 
Milling Machines, Gear 
Tooth Rounding Machines, 
Tapping Machines, End Fac- 
ing and Centring Machines, 
Special Machine Tools for 


ENGINEERING CO. LTD. 
COVENTRY covenrer 


High Production. 


HALE 


MANY 


PERM 


waver 


ENGINEERS ALWAYS SPECIFY 


Write for details 


BLE 


Mechanical properties :— 


@ ULTIMATE TENSILE 
STRENGTH 33/35 Tons per 
square inch. 


@ YIELD STRENGTH 20/22 
Tons per square inch. 


@ ELONGATION 6% to 8%. 
@ BEND 90°, 
@ BRINELL VALUE 175. 


(TIPTON) 


en Ones TIPTONM 1671/6 


Two hands belonging 
pa fe to a skilled worker. 


Where would the 


A vital 
of production dion 


the best press guards 

made today. And 
you have a right to expect that your consideration will not result 
in a fall in output. The answer is, of course, the “Fastrip” 
Synchronised Guard for 
more production and 
greater safety. Send for 
full details today. 


J. P. UDAL LTD. 
INTERLOCK WORKS 


COURT RD., BIRMINGHAM 12 
Telephone: CALthorpe 3114 
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Richard Berry & Son, one of the best known makers of laminated 
road springs in Britain, commenced the manufacture of vehicle 


springs in 1847-—-nearly fifty years prior to the motor car. = 


Through the decades, the Company has maintained its leading 


position in the industry—in design, quality and craftsmanship. 


In one of the most modern spring manufacturing plants in 
Europe, Berry’s continue to uphold their: tradition in_ the 


manufacture of laminated road 


springs for the automobile industry, 


from light cars to heavy commer- 


cial vehicles. 


RICHARD BERRY & SON 
Birmingham Road, West Bromwich, Staffs. a 


PER 


Telephone; West Bromwich 1766-7-8 


Telegrams; Berry, West Bromwich. 


ay 
| | 
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Made to withstand the most exacting ledss| 
conditions. Neo-K-Tex is supremely 
reliable. Supplied to a great number “ae 
of leading engineering concerns 

Our well equipped laboratory and ex- 
perienced technical staff will gladly co- 
operate on your jointing or moulding 
problems 

Informative booklet and technical 
literature on request. 


= 


BODY MOUNTING ANTI-SQUEAKS PACKING FOR GLAZING FIXED 
PADS METAL-TO-METAL STRIP FOR WINDOW 
FITTING WINDSCREEN GLAZING 


2. 


R THE AUTOMOBILE INDUSTRY 


erialite 
PRODUCTS 


& BRITISH The first class electrical and mechanical 


Y tion of these cables for sta , lighting, 


rging and ignition ensures trouble-free service 
even under the most arduous conditions. More- 
these cables competitively 4 
t high quality economy are achieve 
stallation. 


DROPSTAMCO Products The range of Aerialite ignition suppressors 
: covers types for , distributor and lead fitting. 
have an extra strength INTERFERENCE Suppress of I on T/V is = 
and superior finish be- effective and these suppressors are specially 
cause they are made from SUPPRESSORS designed -~ use whens car radio is installed. 


the finest quality material, wa 
accurately heat treated 
throughout to give maxi- 


mum strength, There are Ashavin is the registered trade mark of the new 


cable 
steel drop forgings for the CA BLES — sod & low passed. 


motor, hand tool, and rubber, textile and lecquered types 
engineering trades from 
2 ozs. to 10 Ibs. 


on 

R the header, valance, mudguard, etc. The Model 16 
LS is fully retractable and is extendable to $’ 0” 
above the moun surface. 1: is capable of 

a high pickup with low noise 


> 
al 
= 


Please send fer details of the above and other products in the Aerialite Range 


AERIALITE LTD. STALYBRIDGE, CHESHIRE 


DEPOTS AT:— 
LONDON, BRISTOL, BIRMINGHAM, MANCHESTER NEWCASTLE, GLASGOW 


AUTOMOBILE ENGINEER, November 23, 1955 


pERFES | 
timiteo 
ELS TRE Tel re: » 17; 12.1770 © 
J 
yy 4 if | 
(an! < f 
CBN 
i C. &y | The Model 16 is one of a wide range of car 
DROP STAMPING GOLTC | 
120 


Controlled 
Lubrication is 
good for you... 


. .. and certainly very good for prolonging the life of your machinery. 


The advantages of centralised systems for bearing lubrication are fully appreciated 


as an aid to production. Enots comprehensive range of lubrication equipment is 


adaptable to every industry and is indeed saving time, money and effort in the 


modern factory by reducing the number of breakdowns, eliminating costly repairs 


and adding years of service to the machine. 


WOW! 


Send now for these fully informative booklets 
which are free on request. Ask for them by 
number :— 

OS 955. Shot’’ Lubricating System. 
LS 952. ‘‘Benston’’ Lubricating System. 
LGN 254. Lubricating Guns and Nipples, and fi 
CF 154. Cutting Oil and Coolant Fittings. 
Leading manufacturers in the textile, printing, 
machine tool and engineering trades stan- 
dardize on ENOTS Lubricating Equipment. 


LUBRICATING EQUIPMENT 


BENTON & STONE LTD - ASTON BROOK STREET - BIRMINGHAM 6 « ENGLAND 
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LIGHT SERIES 
These joints are designed 
specially for the aircraft 
industry and are of light 
alley (Spec. ..40) anodised. 
Trunnion pins in hardened 
and ground steel, cadmium 
plated. They withstand 
some tension and compres- 
sion loads and are available 
in a wide range of sizes, 


Well suited to high 
speed drives these joints 
can be used where tension 
compression loads 
occur and often eliminate 
the need for telescoping 
sleeves. They are made 
from 45-50 tons alloy steel 
Aly Board specification, 
with hafdened stee! trun- 
nion blocks, 


AIR MINISTRY GAUGE TEST HOUSE AUTHORITY 9755/31 


THE MOLLART ENGINEERING CO LTD 


KINGSTON BY-PASS SURBITON SURREY ENGLAND 


PHONE; ELMBRIDGE 0033-7 GRAMS: PRECISION SURBITON 
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ELECTRIC INDICATOR 


Large Diagrams 
up to 
145” x 74" 


No complex 
electric cir- 
cuits. Replace- 
ments are 
negligible. No 
glass compo- 
nents. Sim- 
plicity ensures ready and manipulation 
without special knowledge. Very large diagrams. No 
Photography, thus saving time and pono libration 
Lines can be recorded while 
taking Diagrams. 


DOBBIE MTINNES 


Alse ot GOUTH BHIELOS LIVERPOOL LONDON 


COMPLETE 
UNIFORMITY 


OF SIZE AND SPECIFICATION 


ensures minimum 
machine shop 
rejections.... 


and 
maximum output 
of components 


USE 


KIRKSTALL 


BRIGHT STEEL BARS 


CARBON AND ALLOY IN ALL STANDARD SECTIONS ALSO SUP- 
PLIED, FULLY HEAT TREATED, TO ENGINEERING SPECIFICATIONS 


KIRKSTALL FORGE ENGINEERING LTD LEEDS Telephone HORSFORTH 282! 
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costs on 
FACING & CENTRING 


The Fraser Automatic Facing and Centring Machine 
has been designed for high precision heavy-duty 
facing and centring; it is fast and economical. 
Loading is simple, and both ends of the workpiece 
are finished simultaneously. Moreover, the machine 
is equally suitable for long or short runs, and needs 
the minimum of maintenance; the milling and centring 
operations are completely automatic. Rigid construc- 
tion ensures the greatest accuracy. Specification 
includes self-centring vices and electro-hydraulic 
controls. 

Capacity is from }” to 6}” in diameter, and 64” to 
5/0” in length. Write now for illustrated leaflet FR/ 4. 


DOUBLE ENDED 
FACING & CENTRING 
MACHINE 


AGENTS 


SOLE 


SIDNEY JONES 


SIDNEY G. JONES LTD 
8 BALHAM HILL-LONDON.: S.W.12 
BATtersea 3246 
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DOOR LOCKS & WINDING GEAR 


SEAT HINGES 


Vhote Courtesy 
Willenhall Motor 
Hadiator Co., Ltd, 


Turner T.T. Riveting Mach- 
ines cut your riveting costs 
to the minimum. A wide 


Press Tools & Stretcher Dies MAKE 


AT A FRACTION OF THE COST using 


KIRKSITE ‘A’ 


LOW COST- SPEED-HIGH RECOVERY VALUE | “‘Linishers” 
and Disc Grinders. 
Cost of dies made with KIRKSITE ‘A’ is only a fraction MACHINE TOOLS LTD | 
Tel. Aston Cross 2244 63-68 PRINCIP ST BIRMINGHAM: 4 


of those made of steel or cast iron, the more intricate the 
tool the greater is the saving. Use of KIRKSITE ‘A’ also a 
means that dies can be produced in a few days eliminating 
long waiting periods for tools. A complete and speedy 
service for the production of both patterns and dies is 


operated. KIRKSITE ‘A’ data gladly sent on request. 


Also the Hoyt Buyers’ Guide, listing all the Hoyt products 
and services. 


Kirksite ‘A’ and Plastics: 
PRODUCTION RUNS 
Kirksite is specially suitable 


OBTAINED FROM for metal moulds for Polyester 


KIRKSITE resins, having a very long life 
oot under operating conditions with 
PRESS TOOLS Polyesters, whether plain or 


reinforced, 


200,000 Petrol tank pressings in 20 gauge steel from one 
KIRKSITE punch 
60,000 Aircraft jettison tanks in 16 gauge steel. 
20,000 Delivery van sides in 20 gauge steel. 
20,000 Runs in aluminium alloy sheet without any appre- . 
ciable wear on tools. There’s gold in the sea. . . In a thousand million pints of 


50,000 Special plastic helmets on one set of KIRKSITE : 
: tools sea-water there may be as many as 250 pints of gold. Now 
25,000 Special rubber parts from a KIRKSITE mould. gold, by the pint, is lovely stuff. So why don’t we all get after 
All the above tools were still serviceable. it? Well, you see... it’s just a little bit difficult to extract. 


In hundreds and hundreds of manufacturing processes, 


solvents are used—-and wasted. They just float off into the air. 


METAL CO. Now solvents are expensive things, so why don’t we pull 
OF GT. BRITAIN LTD. them back again? Goodness knows . . . because, with Active 
Carbon, it’s just too easy . . . There’s gold in the air! for the 


DEODAR ROAD, PUTNEY, LONDON, 5.W.I5. 


Telephone: VANdyke 6061. man who reads about Active Carbon and Solvent Recovery, 
PLAIN BEARINGS * ANTI-FRICTIO 

BRONZES & LEAD BRONZES PUSIBLE ALLOYS, and telephones SUTCLIFFE SPEAKMAN 
ee 4 AND COMPANY LIMITED, LEIGH, LANCASHIRE. TEL: LEIGH 94, 


LONDON OFFICE: 2 CAXTON ST., WESTMINSTER, S.W.1. TEL: ABBEY 3085 
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Standard Vanguard III 


is fitted with 
SHEEPBRIDGE LINERS 


(One of the Sheephridge Engineering Group) 


Sheepbridge Stokes Ltd. 


CHESTERFIELD - ENGLAND 


OA, 059 


AUTOMOBILE ENGINEER, November 23, 1955 


2 
4 
4 
— 4 
THE 
E Ww 
> 
5 


| GROUP | 


DARWINS 
SPECIAL STEELS used in 


P.V.C. WING PIPINGS, as supplied to leading motor 
manufacturers and body builders at home and abroad, 
have proved that plastic materials survive the severest 
tests. Whether as standard fittings used as wheel arch 
pipings or specially designed joint mouldings our sections 
are guaranteed to meet your particular requirements. 
Extrusions are our business — not just a department. 


Please write for brochure on extrusions for the motor industry. 


C. & C. MARSHALL LTD. 


PLASTRIP HOUSE 
OAKLEIGH ROAD NORTH, LONDON, N.20 


Telephone: Hillside 5041 (3 lines) Cables: Tufflex, London 
Telegrams: Tuffiex, Norfinch, London 


The Most Positive — 
Worm Drive 

he slots are pierced right 
through the band, thus ‘ 
affording the worm of: 
screw an absolutely certals 


grip under all conditions: 
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HENRY BERRY & CO. LTD. 
1883—1955 


We remind you that we are one of the oldest Hydraulic 
Manufacturing Companies in Britain and we make all the 
most modern equipment for every branch of British Industry. 
All Engineering and Industrial undertakings of repute in 


Britain and beyond the seas are our customers. 


Our standard lines of products’ include 


HIGH PRESSURE HYDRAULIC PLANT FOR SHIP- 
YARDS AND RAILWAY WORKSHOPS, HYDRAULIC 
PRESSES, PUMPS, ACCUMULATORS, VALVES AND 
INTENSIFIERS, PLATE BENDING ROLLS, PUNCH- 
ING AND SHEARING MACHINES, CONTINUOUS 
FINISHING PRESSES FOR SILKS AND RAYONS, 
VENEER AND PLYWOOD PRESSES, GLUE 
SPREADERS, GLUE MIXERS, COTTON BALING 
PRESSES, DIE SPOTTING PRESSES 


* In addition we design and make special tools both mechanical 


and hydraulic for all industries. 


72 years of progress. 


HENRY BERRY & CO. LTD. 
CROYDON WORKS, LEEDS, 10 


Telephone: 75481-2 Telegrams: ‘‘Rivetter Leeds 10” 
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/ C. LINDLEY & CO. LTD. 
/ For your production under way 


/ and for projects still under 
discussion, we can be very useful. aed eri 
/ Bring us in at the design stage and 
/ we can probably suggest improve- 
ments or economies; obviate snags 
— they hold up production. We 
believe in co-operation. Not only does 

it help you—but it helps us to do a 
better job for you. And when it comes 


Ai ag 

to capacity even though we are in ae +5 

| [s 4th Edition 

\ 

\ 


full production, we can probably 


meet ti d " i i 
your entire programme —an % of this essentially 


we can arrange deliveries to suit 


our requirements, 

\ Under strict laboratory control at every stage ie le 

of production, our Blackheart Malleable 

\ Iron Castings are made to such close limit 

\ accuracy that castings are invariably 

\ ready for immediate use on customers’ 


machining jigs. This makes an ° 
immediate saving in material, per Diesel Maintenance : A Practical Guide to 
and labour. 
a Servicing the Modem Automotive Diesel Engine 


By T. H. Parkinson, M.1.Mech.E. 
Edited by Donald H. Smith, M.1.Mech.E. 


This well-known handbook is indispensable to all 
responsible for the maintenance and servicing of diesels 
of the automotive type; injection equipment in particular 
is dealt with in great detail. There is much on various 
aspects of fleet operation while the practical mechanic 
can obtain information from this book that he could 
scarcely acquire in several years of workshop practice. 
54” 216 pp. 123 illustrations. 


12s. 6d. net. By post 13s. Od. 


Obtainable from booksellers or direct from: 
ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD ST, LONDON, S.E.1 
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wiring 


and 


cable 


to snap into sheet metal, as supplied 
to leading Automobile Manufacturers, 
One class of many Fastening Devices 
manufactured by * Dot’, 


CARR FASTENER CO. LTD. 


Nottingham Road, Stapleford, Notts. 
Telephone ; Sandiacre 3085 

London: 47 Woburn Place, W.C.!. 
Telephone : Museum 1433 

Manchester: 50 Newton St., Manchester, |. 
Telephone ; Central 4057 
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‘HERON’ 


Tappet Spanner Sets, 
incorporating the latest 
research in lightweight 
spanner design 


“WRYNECK’ 


A Half-Moon Ring Wrench 
designed to give access to 
certain obstructed nuts, 
such as exhaust manifold 
and starter nuts. 


‘WREN’ 

A shortened version 
of the well-known 
‘KESTREL’ Ring 
Wrench. 


Obtainable from 
all recognised 
Tool and 
Motor Accessory 
Stockists. 


THE. BUSH PEOPLE 
for NITRIDED 


JIG BUSHES 
and LINERS 


NEW CATALOGUE AVAILABLE ON REQUEST 


Hert : 1953, che recommended sizes for place holes 
eccordence with British Standard 8 (8.5.5. 


Established 30 years 


LAWRENCE Bros. MILLWARD hae 


WICKERSLEY 


for enduring resistance 


All products of aluminium and its 
alloys can be given longer life 
and protection against corrosion 
and abrasion by our renowned 
Hard Anodizing treatment. These 
finishes have been subjected to the 
most rigorous testing and have 
proved their worth. The many 
applications of this process include 
any sliding surface, such as pistons, 
valves, etc., fuel pipe unions, gear 
teeth, pump rotors and side plates 
and coarse screw threads. 

Our Technical Sales Manager is at 
your service to discuss your prob- 
lems. His telephone extension is 14. 


GIKIN 


GARRINGTONS LIMITED, BROMSGROVE, WORCS. ENG. 
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ALUMILITE AND ap ALZAK LIMITED 


PRIORY WORKS - MERTON ABBEY - LONDON - S-W-19 
Telephone: Liberty 7641 Telegrams: Alumilited, Wimble, London 


Pas 
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Let us relieve your pressure 


If you’ve got a job in the offing that entails a lot of press work, quick assembly, something really outstanding 
in the matter of welding, or a mixture of all three, remember 

* We have a mechanical press capacity from 10 to 2000 tons with bed lengths up to 

25 feet and a hydraulic press capacity of 50 to 1650 tons. 

* We have up to 50 acres of available assembly space staffed and equipped ready to 

handle anything from washing machines to heavy road and rail vehicles, 

* We have every type of modern welding machine at your beck and call with an 

available capacity up to 1200 kVA. 
Three good, powerful and substantial reasons why you should 


Call in 


Joseph Sankey & Sons Limited 

Hadley Castle Works 

Wellington, Shropshire 

Telephone : Wellington 500 

Telegrams : Sankey, Wellington, Shropshire 
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Turner lightweight two- 
stroke supercharged 
Twin-Cylinder Diesel 
Engine. 


Photograph by Courtesy of Messrs. Turner Manufacturing Co. Led., Wolverhampton. 


AP 180-96 
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PRESS TOOLS 
PROTOTYPES 
MOULDS 
GAUGES 
JIGS, ETC. 


STATION RD (EAST), HORLEY, SURREY 
A.I.D., M.O.S. AND ADMIRALTY APPROVED 


RADIATORS, 


HEAT 
EXCHANGERS 
and 
OIL COOLERS 


) 
Also manufacturers of 
Fuel Tanks and general 
Sheet Metal Fabrications 


E. J. BOWMAN (8'HAM) LTD., Whitehouse Street, Birmingham, 6 
Telephone: Aston Cross 3228/9 
Branches at: BRISTOL BRIDGWATER GLOUCESTER HULL LINCOLN 
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simple we] \ economical 


This Machine, the result of many years — Features include: 

experience and development in high speed 1. FULLY AUTOMATIC CYCLE 
hobbing technique, has been built to with- 
stand the heavy stresses of modern 
production methods. Design features are 3. SUPER PRECISION ANTI-FRICTION 
incorporated which reduce the cost of gear BEARINGS THROUGHOUT 

production and maintenance and improve 
gear accuracy; at the same time providing 
longer, more economical hob life withample —_§, AUTOMATIC HOB SHIFT 
reserve to enable future developments in hob 


2. SIMPLE AND COMPACT HYDRAULIC CONTROLS 


4. HOB SPINDLE SPEEDS UP TO 1000 R.P.M. 


speeds to be fully exploited. 6. HYDRAULIC CLAMPING 


aii PROVIDE THE IDEAL SURFACE FINISH FOR SHAVING 


STAINES MIDDLESEX ENGLAND 
Phone: Staines 4281 (6 lines) Grams: ‘Sykutter Staines’ 


CANADA: SYKES TOOL CORPORATION LTD., 123-131 YORK STREET, TORONTO 


W. E. SYKES LTD., 8 RICKETTY STREET, MASCOT, SYDNEY, 


0K 
\ WY 2 

\\ 

| | 
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Nelson stands on his column 


Intal 


stands on 
its own 


00d name 


THE INTERNATIONAL TWIST DRILL CO. LTD. 


INTAL WORKS WATERY ST. SHEFFIELD 
Telephone: 23072-3 Telegrams: Fluted, Sheffield 
OBTAINABLE FROM YOUR STOCKIST 


London Stocks: 16, ALDERSGATE ST., 
Phone: MON, 3505 


TOOLMAKER 
ENGINE eR 


MAKERS oF 


OAKALOY 


CEMENTED CARBIDE 
 TOOLSETIPS 


50, WELLINGTON ST., 


Glasgow Stocks : 
Phone: CiTy 6994 
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MUD FLAPS 


BEADED ON THREE SIDES 
AND REINFORCED WITH 
CANVAS THROUGHOUT 


HERMETIC RUBBER CO. LTD. 


HERMETIC WORKS RYLAND ST BIRMINGHAM 
PHONE EDGBASTON 0983/4 Setablished 1895 GRAMS: HERMETIC. 
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SPECIALISTS IN 
THE PRODUCTION 

OF SMALL REPETITION 
GREY IRON CASTINGS 


CASTINGS 


in 


IRON WHITEHEART 
MALLEABLE 
or 


NON-FERROUS METALS 


GREY 


GEORGE WEARING LTD 


CARTERS GREEN FOUNDRY 
WEST BROMWICH 
TEL: WEST BROMWICH 0092 
TELEGRAMS: “WEARING’’ WEST BROMWICH 


ESTABLISHED 1850 


1,955 MORE MILES PER PINT OF OIL! 


Vintage Model 
Rejuvenated With Duafiex Rings 

Mileage per pint of oil increased 
from 45 miles to over 2,000 miles ! 
That’s what a set of Duaflex rings 
achieved in Mr. A. S. Lewis’ 1930 Alvis 
Silver Eagle. 

“On a 1,264-mile tour of Scotland 
last August it consumed no less than 
28 pints of oil —a pint every 45 miles,”’ 
he writes from Derwen Fawr, Swansea. 
“As soon as I returned I had Duaflex 
rings fitted. With oil consumption what 
it was, I did not expect more than some 
small improvement, but am delighted to 
report almost total elimination of oil 
* burning ’. I changed the oil within the 
thousand without topping-up and have 
since added less than 3 pints for over 
6,000 miles.”” 

is Your Car ‘ Eating’ Oil? 

Is oil consumption beginning to 
worry you ? And petrol, too? Then it 
means that cylinder wear is nearing 
danger point and that your engine 
efficiency will deteriorate more and 
more rapidly. Why? Because when 
cylinder walls start to wear, oil seeps up 
into the combustion chamber and burns 
away, and oil consumption goes up by 
leaps and bounds. But even more is 
happening. The explosive gases, too, 
leak past the piston — wasting both 
power and petrol. 
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Duaflex Restore Original Efficiency 


A set of Duaflex rings will restore the 
engine to its original efficiency — even 
if the cylinders are quite badly worn. 
Self-adjusting, they take up wear in 
cylinders, automatically adapting them- 
selves to irregularities in cylinder walls, 
maintaining a gas-tight seal all the time. 
You’ll find Duaflex rings restore the 
power and defer the need for a rebore 
until such time as a major overhaul 
becomes necessary through bearing wear, 
burnt out valves, etc. It would pay 
you to find out more about Duaflex now ! 


How Duafiex Rings Work 


i The vertical 
sealing spring 
keeps the rails 
firmly in the ring 
groove, forming a 
perfect seal, 

2 The expander maintains an even out- 
ward pressure on cylinder walls. 

3 The rails ‘ wipe’ oil from cylinder walls, 
avoid scraping and wear. 


For the best results: At the same time as 
Duaflex Oil Control Rings are fitted, also 
fie Wellworthy Pistons with Matched Sets 
of Wellworthy Rings. 


Your local garage will give you details 
and quote for fitting 


WELLWORTHY 


DUAFLEX 


OIL CONTROL RINGS 


“« The Choice of the Expert” 


REDUCE OIL CONSUMPTION 
INCREASE COMPRESSION - DEFER RE-BORES 
Write for literature to : 
WELLWORTHY LIMITED «+ LYMINGTON «+ HANTS 
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|The E xpert Touch | 


Real Craftsmen appreciate the consistent high 
sey of Osborn Best Warranted Stee! Files and 
asps. 

The steel from which they are made is selected 
with great care, and every process of manufacture 
is rigidly controlled to ensure the production 
of first class tools. 

Stocks of usual types, sizes and cuts available for 

immediate delivery. 


AMUEL OSBORN & ¢ 
LYDE STEEL WORK 


INGREASED 
EFFICIENCY 
MEANS BIGGER 
PROFITS 


There are books that will 

enable you to achieve greater economies, more 
efficient operation of equipment, and showing 
the latest trends and developments. Books on 
engineering, coachbuilding, 

trimming, painting, organiza- 

tion and layout of garages 

and workshops can be suppli- 

ed through your local Smith’s 

shop or bookstall. 


W. H. SMITH & SON 


FOR BOOKS ON THE MOTOR INDUSTRY 
Head Office; STRAND HOUSE, LONDON, W.C.2 


AMAL LTD - HOLDFORD ROAD + WITTON * BIRMINGHAM 6 
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RUBBER SKIN COVE 


SPONGE RUBBER SEALING SECTIONS 


\ 
y OF 

70 


16 


ERIFOROUSHIAE 
OBBER 


RUBBER SKIN COVERED 
SPONGE RUBBER 
WORKS ROAD - LETCHWORTH - HERTS SEALING SECTIONS 
TELEPHONE : LETCHWORTH 1800 al 


VAUGHAN 
GAGLE WORKS 
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VALVE GUIDES TAPPETS 


BELLE VALE - “HALESOWE! 


RADLEY HEATH - 69411-2-3 


Brakes ! 


THE NEW DUAL 
CONTROL VALVE 


FOR TRAILER BRAKES 


FEENY & JOHNSON LTD 


134-136 Ealing Road, Wembley, Middlesex 
Tel; WEMbley 4801-2 Grams: FEEJOHN, WEMBLEY 


© TRANSFORMER RADYNE 
@ ONLY 2h. Wide (JIGS AND 


@ RUGGED CAST CASE 


© VALVES RUNNING AT HALF soe 
RATING FOR 


LONG LU 


@ RATED TO 8.5. 1799 3 — Bench 


Full details from Induction heater 


 padio heate 


WOKINGHAM «+ BERKS © 


28. STATION RD, ACOCKS GREEN 
BIRMINGHAM 27. 


AUTOMOBILE ENGINEER, November 23, 1955 


3 
| —G*CLANCEY 
RES OR 
P RES \G-B = 
ios & FIXES c MOULDS 
Wok: 1030 | n 
138 


It all began when Eleanor, 
wife of Henry II, looked in 
a mirror and was horrified 
to find she had a double 
chin! Hastily, she turned 
her wimple upside down and 
wore it under her chin, 
thereby starting an entirely 
new fashion for middle-aged 
ladies. From then on it was 
all the rage. Twelfth cen- 
tury women found it saved 
face-lifts and Twelfth cen- 
tury men found it stopped 
their wives talking! 


Turning things upside down and inside out is 
all part of the service as far as we at Ekco Plastics 


are concerned, We never stop experiments until the 
perfect solution to the problem in hand has been 
found. We design, tool and mould for any plastic 
requirement—and all under one roof, 

If you are thinking of using plastics you should 

get in touch with us at Southend. 


PLASTICS FOR INDUSTRY 


€. K. COLE LTD. (Plostics Division), SOUTHEND-ON-SEA, ESSEX 
TELEPHONE: SOUTHEND 4949! (20 LINES) 
(Members of the British Plastics Federation) 
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Next time you fit a 


SHOCK ABSORBER- 


insist on 


Standard Equipment 
on most 
British Commercial 

passenger- 
carrying 
vehicles 


Manufactured under one 
or more of the following 
Patents 

9017/54, 19978/53 
688286, 629727 
627170, 460851 


* Send for illustrated 
Catalogue No. 226-1/1 


NEWTON & BENNETT LTD. VALETTA RD. LONDON W.3 
Telephone Shepherds Bush 3443/6 


a new look for old 
| 
— 
139 
i 


Hydraulically-operated machine tools fed 
with VETA oils are more efficient, thanks 
to reduced friction and easier movements. 
This is made possible by their flow char- 
acteristics at working temperatures and low 
demulsification value, There are viscosities 
suited to operate all hydraulic systems. 
VETA oils are inhibitor treated to ensure 
retention of lubrication value under service 
conditions of heat, high circulation rates 
and optimum pressures. Says one Plant 
Engineer, “VETA oils are certainly reliable; 
we never have any trouble with any of our 
hydraulics”, 


Write today for a copy of our booklet 
“Machine Tool Lubrication’’. 


FLETCHER MILLER LTD 
ALMA MILLS - HYDE « CHESHIRE 


Telephone: Hyde 781 (5 lines) Telegrams: Emulsion Hyde 


INCREASE EFFICIENCY . . REDUCE TIME LAG 
LONGER LIFE. . IN OIL HYDRAULICS 


FLETCHER MILLER 


FOR COUACCE MACHINE TOOL LUBRICATION 


>VETA | GENA- 


FOR HYDRAULIC THE MACHI 
SYSTEMS GENERALLY TOOL LUORICANT 


ALMARINE 


FOR ALL GREASE POINTS 


Taking the strain! 
Movement, vibration, power stresses, these forces 
provide a constant tug-of-war with every bolt and nut 
That is why engineers use Richards “Hi-Strain’’ bolts 
which take such strains with maximum safety. 
Supplied Heat Treated to B.S.S, 1083 and B.S.S. 
1768 Grade R Quality 45/55 tons tensile. 


Threads to Whitworth B.S.F., U.N.F. 
and U.N.C, 


hi-strain ) sours 


CHARLES RICHARDS & SONS LTD., Darlaston, South Staffs. 
Phone: james Bridge 3188,(8 lines) P.B.X. Wires; “Richards, Derlaston."' 
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FOR ALL ENGINE PARTS 


Nitrided Nitralloy Steels for all engine parts which are 
subject to frictional wear. Also for Gauges and Jigs. 
Where there's rub, there’s Nitrided Nitralloy. 


NITRIME 


NITRALLOY LTD., ATLAS WORKS, SHEFFIELD, 4 


Telephone : 26646 Sheffield Telegrams ; Nitralloy, Sheffield. 


MEKELITE 
JOINT 


INDUSTRIAL 
LIGHTING 


UNITS 


Catalogue sent free on request 


For wall, bench or machine mounting. 


MEK-ELEK Engineering Ltd. 
3072 


17, Western Road MITCHAM, Surrey 
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Photograph by courtesy of 
London Transport Executive. 


Wilts a 
Lite-Saver! 


No one knows just how many lives Wilf 


seal! 


Shaft Seals are ideal for shafts 


running at speed. For example a 34” dia. shaft running 
at 2,000 R.P.M. in temperatures up to 300°F is quite 
normal. As peripheral speed of the rubbing surfaces is the 
deciding factor, they can be fitted to larger shafts running 
at lower speeds or to smaller ones at high speeds. They 
will retain most liquids or 
vapours at pressures from 
30-in. vacuum to 250 Ibs. 
per sq. in., and are un- 


Danford has saved. You see, he believes in 
rescuing people before they run into danger. 
Much of the material he handles is used in 
aircraft and other industries where precision 
is vital. So that Wilf’s job—to test for 
hardness—is one of profound importance, 


requiring wide knowledge and experience as 


The British Thermostat 
Company are the largest manu- 


affected by continuous or 
intermittent running, or 
reversing. 


well as reliable equipment. No effort or 
expense is spared in the maintenance of 
Habershon standards. . 


century we have manufactured hot and cold 


. . For well over a 


rolled strip and sheets to all specifications and 


facturers of metallic bellows in 
Europe and, during the last 25 
years, have acquired unique 
experience in the design and 
application of metallic bellows 
and packless shaft seals. Write 
for Leaflets NS.5 and NS.33. 


for all purposes. Your enquiries are invited. 


Habershon 


STEELSTRIP 


meets the most exacting requirements 


THE BRITISH THERMOSTAT CO. LTD. 
SUNBURY -ON- THAMES, MIDDLESEX 
Telephone: Sunbury-on-Thames 456 


Telegrams & Cables: THERMOSTAT, SUNBURY-ON-THAMES, TELEX 
Telex: 2-2742 TEDDCONTSNBRY 


J.J. Habershon & Sons Ltd., Rotherham, Tel. 2081 (6lines) 
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CLASSIFIED ADVERTISEMENTS 


RATE 4d. PER WORD. MINIMUM 4/- 


Lach paragraph charged separately. Box number 5 words plus 1/-. Advertisements for the 
December issue should be to hand not later than first post 30th November 


(No responsibility accepted for errors) 


BALL BEARINGS 
ALL and Roller Bearings, All types and 
sizes. Largest stocks; lowest prices. Same 
day despatch. Claude et Bearings, 895-921, 
Pulham Road, London, 5.W.6. Renown 6174 
(Bixt, 24), 4964 


BUSINESS & PROPERTY 

p®! ROL Service Station Site, with Town 

Planning approval. 130 ft. frontage, 110 ft 

Excellent position for car sales and service 

freehold Struckett & Son, 13 
E.C4 Fleet 0485 


PATENTS 

TS Proprietor of British Patent No. 719486, 

being « brake for private and commercial 
vehicies, entitied “Concentric Cam,” offers same 
for licence or outright sale, to ensure the practical 
working of same in Great Britain. nquire, 
Re-lined Brake Drums Lid., 76 Stoke outages 
High Street, N.16. (5037 


SERVICES OFFERED 
[D®SIGN Office Capacity available for Mech- 
anical and Production Engineerin Special 
Machines and Projects. Norris Brothers Ltd., 
53 Victoria Street, London, 8.W.1, Tel.: Abbey 
5444 [5099 


deep 
£2,600 
Bridge Street 


SITUATIONS VACANT 
| ONDON County Council 
4 
as soon as 


ADDINGTON Technical College, 


possible, two Assistants, Grade B, (1) to 
teach C. and G. subjects to Final C. and G 
Motor Vehicle Mechanics and ‘Technicians, and 
subjects for the Institute of Motor Industry 
Section C examination. (2) To teach mechanical 
subjects of the O. and H. Nat. Cert Should 
possess degree or equivalent qualification, with 
suitable experience Burnham P.E. salary scale 
£561 ~ £25--£1,012 Individual minimum and 


according to age, qualifications 
Application forms from Secretary 
W.9, returnable by 

(S102 


maximum salary 

and experience 

at College, Saltram Crescent, 

jrd December (1818.) 

A PPLICATIONS are invited for pensionable 
posts as 


ASSISTANT Examiners in the 
PATENT Office 


to undertake the official scientific, technical and 
legal work in connection with Patent Applications 
There are a small number of similar posts in the 
Ministry of Supply. Applications may be accepted 
up to 3ist December, 1955, but early application 
is advised. Interview Boards will sit at frequent 
intervals 
(CANDIDATE 18 must be between 21 and 28 
‘ years of age during 1955 (up to 31 oF ae 

manent members of the Experimental lcer 
Class) and have Pirst or Second Class Honours 
degree in physics, chemistry, mechanical or 
electrical engineering, or mathematics, Candidates 
taking their degrees in 1955 may apply before the 
result of their degree examination is known 
TARTING emoluments in London, including 
se Extra Duty Allowance for 454 hour week, 
between £554 and £761 (men), £674 (women), 
according to periods of National Service and post 
graduate experience, rising to £939 (men) and 
i842 (women) Promotion to Examiners--£977 
to £1,344 (men), £863 to £1,209 (women); nor 
mally after 5 years (3 or 4 years in exceptional 
causes), Women’s scales subject to increase under 
equal pay scheme. Good expectation of promotion 
to Senior Examiner. Candidates are recruited by 
selective interview 

PPLICATION forms and further information 

from the Civil Service Commission, Scientific 
Branch, 30 Old Burlington Street, London, W.1, 
quoting number $ 128/55 {$103 


ANAGER required for modern Commercial 
Vehicle Assembly Plant. Must be used to 
volume production. Similar experience essential, 
also knowledge of Union procedures and modern 
labour control Box EB08268, A.K. Advg., 
Shaftesbury Avenue, London, W.C.2 {5098 


Anderton 
Gril Crclip't 


Stock Aa nges 
fiom te /0" 
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SITUATIONS VACANT 
Motor Co. Ltd., of Dagenham, Essex, 
have a vacancy for a Technical Report Writer 
Tractor Field Test Station. He should 
sound practical background and at least 
National Certificate There will be 
scope for a man of intelligent ideas 
mean you? 
[*ROM pay to pension, Ford is 
flight Our Salaried Personnel 
would like to hear from you 
reference VTR 


IRD 


plenty of 
does this 
in the first 
Department 
Please quote 

5094 


PRECISION 
PARTS 


Made to customer's specification in any 
quantity. 

For precision parts from the bar in any 
metal, particularly those which are not 
produced by the cold head or roll threaded 
process .. . consult the specialist machinists. 


M.C.L. & REPETITION LTD. 


POOL LANE ~- LANGLEY - BIRMINGHAM 
Telephone: Broadwell 1115 (4 lines) and 1757 


COTTON BAGS 


FOR SPARE PARTS Etc. 


Walter H. Feltham & Son Ltd 


Tewer Bridge Road 
LONDON, 


imperial Works, 
Telephone: HOP 17864, 


SITUATIONS VACANT 
FORD Motor Company Limited, of Dagenham, 
Essex, have vacancies for lecturing appoint- 
ments in engineering subject as follows:- 

(a) A lecturer whose main duties would be 
concerned with automobile engineering subjects. 
He should be capable of supervising practical 
work in a well equipped automobile engineering 
laboratory and it would be an additional recom- 
mendation, but not essential, if he were capable 
of undertaking tutorial work for a range of 
subjects of his own choice in the National Cer- 
tificate Mechanical Engineering course up to 
A.1 level. 

(b) A lecturer ca — of teaching engineering 
drawi at all levels, including City and Guilds 
and National Certificate courses, together with 
selected subsidiary subjects to §.3 level. 


(CANDIDATES should possess a suitable 
ualification, not less than Higher National 
Cert te, and practical engineering experience 


Salary will be at a rate not less than 
Burnham lectureship grade, whilst subsequent 
annual salary increases depend upon proven 
merits. Superannuation is generous and non- 
contributory. 

EPLIES requesting an application need be 

only briefly worded, but they should include 
an indication of the main and subsidiary subjects 
offered. Applications » addressed to 
Salaried Personnel Department, quoting reference 
LMH/2. [5088 


AUTOMOBILE Project Engineering. 
HERE 


might 
revolutionary ideas, 


is essential, 


automotive development? It 
epend on you! We have plenty of 
but we want more engineers 


to hel ed design projects 
TEC Nic AL standard—H.N.C. Automobile 
experience-thoroughly sound. Character— 


determined. Could this apply to you? If so, you 
are in line for an attractive starting salary, a good 
job, and a generous non-contributory pension. 
Salaried Personnel Department, Ford Motor 
Company Limited, Dagenham, Essex, will be 
to hear from you. Please quote 


} ARRY FERGUSON RESEARCH LTD. 
require Automobile Design Draughtsmen, 
preferably with H.N.C. or equivalent. Interesting 
work on new projects, with excellent prospects. 
Non-contributory superannuation scheme. This 
Company is at present mpounay located near 
Banbury, pending the erection of new premises 
near Coventry. ree transport available daily to 
and from temporary premises and Coventry. 
A PPLY in writing to Chief Draughtsman, Harry 
Ferguson Research Ltd., Chipping Warden 
Nr. Banbury, Oxon. (5078 


A SENIOR automobile engineer for the editorial 
staff of Motor Transport and Bus & Coach. 
He should be conversant with current goods and 
passenger vehicle design, including diesel engines, 
and young enough to develop as a journalist. He 
must be able to conduct road tests, and should 
have experience of vehicle operation. For the 
right man both initial salary and prospects will 
be good Write, in confidence, to the Editor, 
Motor Transport, Dorset House, Stamford 
Street, London, S.E.1. {5101 


COMPANY requires the services of a suitably 

qualified Engineer for its Development 
Department. The post will be subject to super- 
vision end offers unique opportunities for the 
right man. No applications will be considered 
unless full deteils are given regarding age, quali- 
fications and suggested salary. Howard Clayton- 
Wright Ltd., Wellesbourne, Warwick. 5100 


DESIGN Division of Product ical 

Department in expanding West London 
factory has vacancy for a raughtsman with 
Engineering background. This position would 
suit capable, conscientious man with preference 
for remaining on the drawing board. ‘The post is 
pensionable, and canteen, sports and recreational 
facilities are available. Salary £700 annum. 
Apply Box 7648, c/o A E . [5105 


Write for DATA SHEETS to Dept. A.1 
ANDERTON SPRINGS LTD BINGLEY 
Phone: Bingley 2226 & 2351 


Grams: ‘Circlips Bingley’ 


CIRCLIPS 
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FOR NEW DESIGNS 
AND SALVAGE 
CROSS MFG. CO. (1938) LTD. 

COMBE DOWN - BATH 


Tel.: COMBE DOWN 2355/6 


OP 


Whatever use you have for a “Timer” 
use @ PRESTONS STOP-WATCH 
They are all top-quality Swiss precision 
instruments. 


Send for our Price List, 
«Swiss Timers in industry” 


R E STON Ss LTD. vec sao] 


BOLTON (EST. 1669) LANCS. men 


A.E.C. LIMITED, SOUTHALL 


A vacancy exists for a fully 
qualified Engineer with experi- 
ence in the design and manu- 
facture of high speed oil engines 
to take charge of development 
and research. Some knowledge 
of gas turbine work would be an 
advantage. Applications giving 
particulars of experience, posi- 
tions held and salary required 
should be addressed to the 
Chief Engineer, A.E.C. Limited, 
Windmill Lane, Southall, Middx. 
Applications will be treated 
in confidence. 


For Sale 


40 ft. Drying Oven with conveyor 


Ballard Gas Heated Conveyor Drying Oven suitable for stoving all kinds of metal 
components, such as refrigerator casings, motor vehicle parts and long runs of 
components dipped or sprayed with stoving paint--other drying operations on 


large batches. 


Heating chamber 40’ 0” long « 12’ 0” wide ~ 
Exhaust ducting. 


level, inclined entrance and exit. 


4 0” high « 6’ 0” from ground 


Endless chain conveyor in guides connected with tubular carrier bars, approxi- 


mately 2’ 3” centres for supporting work. 
3’ 6” wide « 4° high. 


Gas heating chamber 7’ 0” long » 


Thermostat and thermograph recording apparatus. 
Suitable for continuous work at a temperature of 350 degrees F. 
Complete cycle of operations in 12 minutes. 


Floor space 64’ 0” long « 12’ 6” wide » 


0” high. 


All electrics for 400 volts, 3 phase, 59 cycles. 
Can be seen by appointment in South Wales. Immediate delivery 


F. J. Edwards Limited 


359-361 EUSTON ROAD, LONDON, N.W.1 
AND 41 WATER STREET, BIRMINGHAM, 3 


Tel: EUSton 4681 & 3771 
Tel; CENtral 7606-7 


ARMSTRONG-SIDDELEY MOTORS 
COVENTRY 


are undertaking a programme of expan- 
sion in their Diesel Engine Division and 
have vacancies for 


DRAUGHTSMEN AND 
TECHNICAL STAFF 


to work on the design, development and 
installation of new and existing engines. 
Applications, which will be treated in 
confidence, should state age, qualifica- 
tions, experience and salary required, 
and be addressed to Personnel Manager 
(Diesel Engines). 


THE DAVID BROWN 
COMPANIES 


This Group of long established 
Designers/Manufacturers of 
Specialised Gear Equipment 
OFFER AN EXCEPTIONAL 
AND UNIQUE OPPORTUNITY 
TO 


A SENIOR DESIGNER 


TO HEAD A NEWLY FORMED 
TRANSMISSION DESIGN TEAM 


This position carries an attractive 
salary with good opportunities for 
advancement. A_ generous staff 
pension scheme is in operation. 


Write giving full details of career 
to date, to 

THE CHIEF ENGINEER 

All replies will be treated in strict 


confidence ; and should be addressed 
to the Companies Sales Offices 


| DAVID BROWN CORPORATION 


(SALES) LTD., 
PRUDENTIAL BUILDINGS, 
COLMORE ROW, BIRMINGHAM, 3 
marked “ Designs™ 


APPLICATIONS INVITED 


for post of 
GENERAL MANAGER 


for a company in West of England, 
engaged in design, development and 
production of specialised precision 
engineering products, mainly for the 
aircraft industry, to high standards 
of inspection and performance. 


Will be directly responsible to the 
Managing Director for the whole 
organization, staffing the factory and 
ensuring full co-operation between 
technical and production sides, First- 
class engineering qualifications 
essential, sufficient to give technical 
leadership and to reconcile conflict- 
ing requirements of performance and 
production in carrying out company 
policy. 

Some experience in aero-engine or 
accessory industry desirable, but 
essential requirement is successful 
managerial experience in a similar 
light engineering field, 

Salary £3,000 p.a. with prospects 
and valuable pension rights. 


Write personal history age, education, 


experience (with nature of responsibilities), 
earnings (o—STEVENSON, & HARRISON 


Windsor House, 46 Victoria St., $.W 4 
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MATERIALLY REDUCES 
MACHINING TIME 


AND COSTS ¢ an 


“The fine finish obtained with Sulfloid straight cutting 
oil permits a minimum of stock to be left on the 
gear for subsequent grinding operations.” 

Say The Gear Grinding Co. Ltd. 


Aconstant pinion shaft 

cut for Jaguar Cars on ©& 

a Maxicut 2A 

Materia!: EN 398 - 85 tons tensile 
26 teeth 10°66 D.P. 
23° helix 


A Photograph by 


courtesy of The 
Gear Grinding 
Co. Ltd. Shirley, 
B'ham. 


CHEMICAL CO. LTD. 


11A ALBEMARLE STREET, LONDON. MAYFAIR 6161/2/3 
Works: LONDON (Phone: EAST 1788) WOLVERHAMPTON (Phone: 22591) CLECKHEATON, YORKS. (Phone: 1104/5) 
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**Nash Metropolitan’ 
with 
MAZAK die cast grille 


Planning for Production. . . 


The choice of die casting for individual body fittings, such as the grille, widens 
enormously the scope of attractive styling and permits the streamlining of much incidental 
fabrication. 

Dic castings of unit construction, strong and casily handled, designed for simple and 


rapid assembly, reduce fitting operations to a minimum. 
For economy, maximum strength and flawless finish, the die castings should be in MAZAK. 


MIAZANIX FOR PRODUCTION IN DIE CASTINGS 


OF THE CONSOLIDATED ZINC CORPORATION LIMITED 


IMPERIAL SMELTING CORPORATION (SALES) LIMITED, 37 DOVER STREET, LONDON, W.1. 
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For over half a century Birmal have been 
supplying aluminium and magnesium light alloy castings 
in the sand, gravity die and pressure die process. 
Our reputation is built on solid foundations, 
skill... quality and craftsmanship. 

Our specialist experience in the art of producing 
intricate castings of all types 
enables us to offer a service that carries on 


where most others end. 


YOU GET MORE THAN A CASTING FROM 


Birmingham Aluminium Casting (1903) Company Limited 
Birmid Works - Smethwick - Birmingham 40 
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